INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
15 February 2001 (15.02.2001) 




PCT 



I Mil 111 



(10) International Publication Number 

WO 01/10842 A2 



(51) International Patent Classification 7 : C07D 239/00 

(21) International Application Number: PCT/USOO/2 1 327 

(22) International Filing Date: 4 August 2000 (04.08.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/147,288 
6<V223,277 



4 August 1999 (04.08.1999) US 
3 August 2000 (03.08.2000) US 



(71) Applicant (for all designated States except US): MIL- 
LENNIUM PHARMACEUTICALS, INC. [US/US]; 75 
Sidney Street, Cambridge, MA 02139 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MAGU1RE, Mar- 
tin, P. [US/US]; 169 Msgr. O'Brien Hwy. Apt. #507, 



Cambridge, MA 02141 (US). DAI, Mingshi [CN/US]; 7 
Avondale Avenue, Billerica, MA 01821 (US). VOS, Tri- 
cia, J. IUS/US3; One Willow Street, Apt #2, Belmont, MA 
02478 (US). 

(74) Agents: HANLEY, Elizabeth, A.; Lahive & Cockfield, 
LLP, 28 State Street, Boston, MA 02109 et al. (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK. DM, DZ, EE, ES, FI, GB, GD, GE. GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, IT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



(54) Title: MELANOCORTI1SM RECEPTOR BINDING COMPOUNDS AND METHODS OF USE THEREOF 



00 



0.8 n 



0.6- 



0.4- 



0.2- 




O ( 57 ) Abstract: MC4-R binding compounds of the formula (I): B-Z-E wherein B is an anchor moiety, Z is a central moiety, and E is 
an MC4-R interacting moiety are discussed. Methods of using the compounds to treat MC4-R associated disorders, such as disorders 
^ associated with weight loss, are also discussed. 



WO 01/10842 A2 I 111! I IIHIIII II 1)1111 lllfl iill 1 1! IU IIIII IIII! IIDI lllll IIII mill] (III llll iR 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— Without international search report and to be republished ance Notes on Codes and Abbreviations " appearing at the begin- 
upon receipt of that report. ning of each regular issue of the PCT Gazette. 



WO 01/10842 



PCTAJS00/21327 



-1 - 

MELANOCORTIN-4 RECEPTOR BINDING COMPOUNDS AND METHODS 

OF USE THEREOF 

5 Background 

Melanocortins are known to have a broad array of physiological actions 
(Nakanishi, et al. Nature (1979) 278:423-427). Aside from their well known effects on 
adrenal cortical functions and on melanocytes, melanocortins have been shown to affect 
behavior, learning, memory, control of the cardiovascular system, analgesia, 

10 thermoregulation, and the release of other neurohumoral agents including prolactin, 
luetinizing hormone, and biogenic amines (De Weid et al: Methods Achiev. Exp. Pathol. 
(1991) 15:167-199; De Weid et al. Physiol. Rev. (1982) 62:977-1059; Gruber, K.A. et 
al. Am. J. Physiol. (1989) 257:R681-R694; Murphy et al. Science (1980) 210:1247- 
1249; Murphy et al. Science (1983) 221 : 192-1 93; Ellerkmann, E. et al. Endocrinol. 

15 (1992) 130:133-138; Versteeg, D.H.G. et al. Life Sci. (1986) 835-840). Peripherally, 
melanocortins have been identified to have immunomodulatory and neurotrophic 
properties, and to be involved in events surrounding partition (Cannon, J.G. et al. J. 
Immunol. (1986) 137:2232-2236; Gispen, W.H. Trends Pharm. Sci. (1992) 11:221-222; 
Wilson, J.F. Clin. Endocrinol. (1982) 1 7:233-242; Clark, D. et al. Nature (1978) 

20 273:163-164; Silman, R.E. et al. Nature (1976) 260:716-718). Furthermore, 

melanocortins are present in a myriad of normal human tissues including the brain, 
ovary, lung, thyroid, liver, colon, small intestine and pancreas (Tatro, J.B. et al. 
Endocrinol. (1987) 121:1900-1907; Mountjoy, K.G. et al. Science (1992) 257:1248- 
1251;Chhajlani,V.etaK,F£5Sle//. (1992) 309:417-420; Gantz, L. et al., J. Biol 

25 Chem. (1993) 268:8246-8250; Gantz, L. etal, J. Biol Chem. (1993)268:15174-15179). 

Recent studies have described an unexpected diversity of subtypes of receptors 
for the melanocortin peptides and determined that they belong to the superfamily of 
seven transmembrane G-protein linked cell surface receptors (Mountjoy, K.G. et al., 
Science(\992), supra; Chhajlani, V. et al., FEBSLett. (1992), supra). Five melanocortin 

30 receptor subtypes have been cloned. The melanocortin- 1 (MCI) receptor is found in 
melanoma cells, where it has a role in mediating pigmentation. The melanocortin-2 
receptor (MC2-R or ACTH receptor) is found in the adrenal glands where it mediates 
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the effects of ACTH (adrenocorticotrophic hormone). The melanocortin-3 receptor 
(MC3-R) is primarily found in the central nervous system (CNS) (Gantz, L. et al., J. 
Biol Chem. (1993) 268:8246-8250), but its physiological function is still unknown. The 
melanocortin-4 receptor (MC4-R) has been found in the brain, where it is widely 

5 distributed in several areas, including the cortex, thalamus, hypothalamus, brain stem, 
and spinal cord (Gantz, L. et al. 1 Biol. Chem. (1993) 268:15174-15179; Mountjoy, 
K.G. et al. Mol Endocrinol (1994) 8:1298-1308). MC4-R has recently been related to 
weight homeostasis. MC4-R "knock out" mice have been shown to develop obesity 
(Huszar et al. Cell (1997) 88:131-141). The feeding behavior leading to the obesity can 

1 0 be inhibited by injection of MSH peptides (Vergoni et al. Neuropeptides (1 986) 7: 1 53- 
158; Vergoni et al. Eur. J. Pharmacol (1990) 179:347-355; Fan et al. Nature (1997) 
385:165-168). The melanocortin-5 receptor (MC5-R) has a wide peripheral distribution 
and is believed to participate in the regulation of the exocrine gland function (Chen et al. 
Cell (\997) 91:789-798). 

15 

Summary 

In one aspect, the invention pertains to a method for treating a melanocortin-4 
receptor (MC4-R) associated state in a mammal. The method involves administering an 
effective amount of a MC4-R binding compound to a mammal, such that the MC4-R 
20 associated state is treated. The MC4-R binding compound is of the formula (I): 



wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting 
25 moiety, and pharmaceutical^ acceptable salts, thereof. 

In a further embodiment, the MC4-R binding compound is of the formula (II): 



B-Z-E 



(1) 



B-A-E 



(H) 



30 



wherein B is an anchor moiety, A is cyclic moiety, E is a MC4-R interacting 
moiety, and pharmaceutically acceptable salts, thereof. 
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In another embodiment, the invention pertains to another method for treating an 
MC4-R associated state in a mammal, by administering to a mammal an effective 
amount of a MC4-R binding compound of formula (III): 

B-L1-A-L2-E (III) 



wherein B is an anchor moiety, Li and L 2 are linking moieties, A is a cyclic moiety, E is 
a MC4-R interacting moiety, and pharmaceutical^ acceptable salts thereof. 

The invention also pertains to treating MC4-R associated states with an MC4-R 

1 0 binding compound of formula HI, wherein B is substituted or unsubstituted biaryl, 

unsubstituted or substituted heterocyclic, or unsubstituted or substituted phenyl, wherein 
one or more of said substituents are halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, 
or nitro; Li is a covalent bond, Ci-do branched or unbranched alkyl, wherein one or two 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; L 2 is a 

15 covalent bond, substituted or unsubstituted amino, ether, thioether, or alkyl; E is 
substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, or aryl, 
wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, or 
alkynyl; and A is a substituted or unsubstituted phenyl, heteroaryl, cycloalkyl, or biaryl, 
and pharmaceutically acceptable salts thereof. 

20 In another embodiment, the invention pertains to a method for treating an MC4- 

R associated state in a mammal by administering an effective amount of a MC4-R 
binding compound to a mammal, such that the MC4-R associated state is treated. In this 
embodiment, the compound is of the formula (IV): 

B- Ll -A_L 2 ^ N ^ 
I 

R (IV) 
25 wherein B is substituted or unsubstituted alkyl, cycloalkyl, alkenyl, alkynyl, aryl, 

or heteroaryl; A is aryl, heteroaryl, biaryl, cycloalkyl, heterocyclic, or cycloalkenyl; L| 
and L 2 are selected from the group consisting of a covalent bond, Ci-Ce branched or 
unbranched alkyl, wherein one or two of the carbons are optionally replaced with 
oxygen, sulfur or nitrogen atoms; r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , or H; t is 
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CH, CH 2 , CR 3 , CR 3 R 4 , or H; s is CHR 5 , CR 5 , CR5R6 or absent (e.g., leaving a non- 
cyclic diamine); R is H, substituted or unsubstituted alkyl, arylalkyl, or heteroalkyl, and 
may optionally be linked to A, B, Li, or L 2 ; R 1 , R 2 > R 3 , R 4 , R 5 , and R 6 are each 
substituted or unsubstituted alkyl, alkenyl, halogen, thiol, or alkoxy, and may optionally 
be linked to form a carbocyclic or heterocyclic ring. Pharmaceutically acceptable salts 
of the MC4-R binding compound are also included. 

The invention also pertains to methods for treating an MC4-R associated state in 
a mammal by administering an effective amount of a MC4-R binding compound of the 
formula (V): 



X 



10 



r 

B L 1 Fl L 2 E (V) 

wherein B is substituted or unsubstituted biaryl, unsubstituted or substituted 
heterocyclic, or unsubstituted or substituted phenyl, wherein one or more of said 
substituents are halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; Lj is a 

1 5 covalent bond, C r C| 0 branched or unbranched alkyl, wherein one or two of the carbons 
are optionally replaced with oxygen, sulfur or nitrogen atoms; L2 is a covalent bond, 
substituted or unsubstituted amino, ether, thioether, or alkyl; E is substituted or 
unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, or aryl, wherein said 
substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, or alkynyl; n is a 

20 covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl, cycloalkyl, or aryl; 
L3 is a covalent bond, Ci-C6 branched, unbranched or cyclic alkyl, wherein one, two or 
three of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms, 
carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or 
aminothiocarbonyl; and A is heterocyclic, aryl, alkoxy, amino, alkyl, alkenyl, alkynyl, 

25 or hydrogen; and X is 0, 1 or 2, and pharmaceutically acceptable salts thereof. 

In yet another embodiment, the invention also pertains to a method for treating 
an MC4-R associated state in a mammal by administering an effective amount of a 
MC4-R binding compound to a mammal, wherein the compound is an MC4-R 
antagonist, and is of the formula (VI): 
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1 

^ (VI) 
wherein 

P'.P 2 , P 3 , P 4 , and P 5 are optionally substituted carbon, sulfur, or nitrogen, and 
5 wherein one of P 1 , P 2 , P 3 , P 4 and P 5 may represent a covalent bond; Z\ Z 2 , Z 3 , Z 4 , and Z 5 
are optionally substituted carbon or nitrogen; Li is a covalent bond, d-Cjo branched or 
unbranched alkyl, wherein one or two of the carbons are optionally replaced with 
oxygen, sulfur or nitrogen atoms; L 2 is a covalent bond, substituted or unsubstituted 
amino, ether, thioether, or alkyl; and J is an unsubstituted or substituted nitrogen 
1 0 containing heterocy cle or a substituted or unsubstituted amino group, and 
pharmaceutical^ acceptable salts thereof. 

In another embodiment, the MC4-R binding compound is of formula (VII): 




(VII) 



wherein 

1 5 Z\ Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; and 

P 1 , P 2 , P 3 , P 4 , and P 5 are CH, N or substituted carbon. 
In another embodiment, the MC4-R binding compound is of formula (VIII): 




(VIII) 
wherein 
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Z l , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; and 

P 1 , P 2 , P 3 , P 4 , and P 5 are CH, N or substituted carbon. 

The invention also pertains to MC4-R binding compound of the formula (IX): 




5 wherein: 

P 2 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

P 3 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

P 4 is CH, CC1, CBr, CF, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

G 1 and G 2 are each independently CH 2 , S, or O; 
10 r is a covalent bond or CH 2 ; 

tisCH 2 ,CR 3 ,orCR 3 R 4 ; 

sisCH 2 ,CHR 5 orCR 5 R 6 ; 

R is hydrogen or alkyl; 

Z 1 is CH, or covalently linked to Z 2 to form a naphthyl ring; 
15 Z 2 is CH, C-(C^CH), CC1, CBr, CI, CF, or covalently linked to Z 1 to 

form a naphthyl ring; 

Z 5 isCH,orC-OMe; 

R 3 , R 4 , R 5 , and R 6 are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano, 
nitro, or amino, or pharmaceutically acceptable salts thereof. 

20 The invention also features a pharmaceutical composition for the treatment of a 

MC4-R associated state in a mammal. The pharmaceutical compositions contain a 
pharmaceutically acceptable carrier and a MC4-R binding compound. The compounds 
are described herein in the context of the description of the method but it should be 
understood that the invention further pertains to pharmaceutical compositions containing 

25 the compounds and the compounds per se. For example, pharmaceutical compositions of 
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the invention include a pharmaceutically acceptable carrier and an effective amount of at 
least one MC4-R binding compound of the formula (I): 



B-Z-E (I) 

5 

wherein B is an anchor moiety, Z is an central moiety, E is a MC4-R interacting moiety, 
and pharmaceutically acceptable salts thereof. 



Brief Description of the Drawings 
10 Figures 1 a and lb are bar graphs showing the effects of MT II (a MC4-R 

agonist) on food intake in lean mice. 



Figure 2 is a graph depicting the effects of treating lean mice with Compound N 
and MT II on food intake over a six hour period. 

15 

Figure 3 is a graph depicting the effects of treating lean mice with Compound O 
and MT II on food intake over a six hour period. 

Detailed Description of the Invention 

20 In one aspect, the invention pertains to a method for treating a melanocortin-4 

receptor (MC4-R) associated state in a mammal. The method involves administering an 
effective amount of a MC4-R binding compound to a mammal, such that the MC4-R 
associated state is treated. The MC4-R binding compound is of the formula (I): 



25 B-Z-E (I) 

wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting 
moiety, and pharmaceutically acceptable salts thereof. 

The term "MC4-R" includes receptors for a-melanocyte stimulating hormone. 
30 The MC4-R is usually found in the brain where it is widely distributed (Mountjoy et al. 
Mol Endocrinol (1994) 8:1298-1308). Melanocortins are peptide hormones that play 
an important role in regulating melanocyte pigmentation as well as memory and 
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thermoregulation. They consist of various peptides, such as a-melanocyte stimulating 
hormone, that are cleaved from the polypeptide precursor proopiomelanocortin 
(POMC). The effects of melanocortins are mediated via stimulation of adenylate 
cyclase via the activation of the melanocortin receptors. 
5 The melancortin-4 receptor (MC4-R) is a G-protein coupled receptor (GPCR) 

expressed in brain tissue. The specific role of the MC4-R protein in vivo was 
investigated by engineering MC4-R "knock out" mice. The mice were unable to 
produce functional MC4-R protein, because the endogenous MC4-R gene coding 
sequence was deleted. 

1 0 The knock-out mice were produced by using human MC4-r gene sequences to 

isolate and clone the murine MC4-r gene. A murine MC4-r targeting construct was then 
generated which was designed to delete the majority of the murine MC4-r coding 
sequence upon homologous recombination with the endogenous murine MC4-r gene. 
Embryonic stem (ES) cells containing the disrupted MC4-r gene were produced, isolated 

1 5 and microinjected into murine blastocysts to yield mice chimeric for cells containing a 
disrupted MC4-r gene. Offspring of the chimeric mice resulting from germline 
transmission of the ES genome were obtained and animals heterozygous for the 
disrupted MC4-R were identified. 

To assess the role of MC4-R in vivo, the animals heterozygous for the MC4-r 

20 disrupted gene were bred together, producing litters containing wild-type mice, mice 
heterozygous for the MC4-r mutation and mice homozygous for the MC4-R mutation. 
The weight gain of the animals was monitored regularly. Homozygous null MC4-R 
mutants showed an increase in weight compared to mice heterozygous for MC4-R 
deletion and wild type mice as early as 25 days of age. By 54-58 days of age, MC4-R 

25 deficient mice exhibited, on average, a 55-70% greater weight relative to wild type 

mice, and an approximately 50% greater weight compared to mice heterozygous for the 
MC4-R deletion. 

The language "MC4-R associated states" includes those states, disorders, or 
diseases characterized by aberrant or undesirable activity or expression of MC4-Rs. It 
30 also includes those states, disorders and diseases associated with MC4-R ligands (e.g., 
a-melanocyte stimulating hormone). The language also includes prevention of states, 
disorders and diseases characterized by aberrant or undesirable activity of MC4-Rs or its 
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ligands. Examples of MC4-R associated states include, but are not limited to, disorders 
involving pigmentation, weight homeostasis, e.g., weight loss or obesity. This can 
include the unhealthy decrease in body weight that can occur during an acute 
inflammatory response or that occurs in a cancer patient as a result of cachexia, 

5 radiotherapy or chemotherapy, or to the undesirable decrease in body mass due to 
simulated or actual weightlessness, such as occurs during space travel. 

Other examples of unhealthy decreases occur in some patients during advance 
stages of illnesses such as AIDS. Physiologically, this may be a result from any one of a 
number of complex factors, such as loss of appetite and possibly abnormal catabolism. 

10 This cachexia, may be slowed by MC4-R binding compounds. In a preferred 

embodiment of the invention, the weight loss is a result of old age, anorexia nervosa, or 
cachexia (e.g., cachexia associated with cancer or HIV). 

In one fiirther embodiment, the MC4-R associated state is not weight loss. 
The term "mammal" includes organisms which express the MC4-R. Examples 

15 of mammals include mice, rats, cows, sheep, pigs, goats, horses, bears, monkeys, dogs, 
cats and, preferably, humans. Transgenic organisms which express the MC4-R are also 
included in this definition. 

The language "MC4-R binding compound" includes those compounds which 
interact with the MC4-R resulting in modulation of the activity of the MC4-R. In an 

20 embodiment, the MC4-R binding compounds are antagonists of the MC4-R. The term 
"antagonist" includes compounds which interact with the MC4-R and modulate, e.g., 
inhibit or decrease, the ability of a second compound, e.g., a-melanocyte stimulating 
hormone or another MC4-R ligand, to interact with the MC4-R. In another 
embodiment, the MC4-R binding compounds is an agonist of the MC4-R. The term 

25 "agonists" includes compounds which interact with the MCR-4 and modulate, e.g., 
increase or stimulate, its activity and/or its ability to interact with a second compounds, 
e.g., a-melanocyte stimulaturing hormone. 

MC4-R binding compounds can be identified through both in vitro (e.g., cell and 
non-cell based) and in vivo methods. These methods are described in detail in Examples 

30 2, 3, 4, and 5. 

The Scincillation Proximity Assay (SPA) is a non-cell based in vitro assay, 
described in Example 2. It can be used to identify compounds that interact with, e.g., 
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bind to MC4-R. Such compounds may act as antagonists or agonists of MC4-R activity 
and may be used in the treatment of body weight disorders. One example of a 
qualitative measure of binding affinity of a MC4-R binding compound to MC4-R is its 
IC 50 . Preferably, the MC4-R binding compound binds to the MC4-R with a binding 

5 affinity, for example, of about 50jiM or less, 20 \iM or less, 10 fiM or less, 5 ^M or less, 
2.5 or less, or 1 or less. In an advantageous embodiment, the 1C 50 of a MC4-R 
binding compounds is about 0.5 or less,, about 0.3 fiM or less, about 0.1 jiM or less, 
about 0.08 nM or less, about 0.06 or less, about 0.05 |iM or less, about 0.04 or 
less, or, preferably, about 0.03 or less. 

10 In the SPA, isolated membranes are used to identify compounds that interact 

with MC4-R. For example, in a typical experiment using isolated membranes, 293 cells 
may be genetically engineered to express the MC4-R. Membranes are be harvested by 
standard techniques and used in an in vitro binding assay. 125 I-labeled ligand (e.g., I25 I- 
labeled cc-MSH, p-MSH, or ACTH) is bound to the membranes and assayed for specific 

1 5 activity; specific binding is determined by comparison with binding assays performed in 
the presence of excess unlabelled ligand. 

To identify MC4-R binding compounds, membranes are incubated with labeled 
ligand in the presence or absence of test compound. Compounds that bind to the 
receptor and compete with labeled ligand for binding to the membranesTeduced the 

20 signal compared to the vehicle control samples. Preferably, the screens are designed to 
identify compounds that antagonize the interaction between MC4-R and MC4-R ligands 
such as a-MSH, p-MSH and ACTH. In such screens, the MC4-R ligands are labeled 
and test compounds can be assayed for their ability to antagonize the binding of labeled 
ligand to MC4-R. 

25 Cell based assay systems can also be used to identify MC4-R binding 

compounds. An example of a cell based assay system is the cAMP assay described in 
detail in Example 3. Cell based methods may use cells that endogenously express MC4- 
R for screening compounds which bind to MC4-R. Alternatively, cell lines, such as 293 
cells, COS cells, CHO cells, fibroblasts, and the like, genetically engineered to express 

30 the MC4-R can also be used for screening purposes. Preferably, host cells genetically 
engineered to express a functional receptor that responds to activation by melanocortin 
peptides can be used as an endpoint in the assay; e.g., as measured by a chemical, 
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physiological, biological, or phenotypic change, induction of a host cell gene or a 
reporter gene, change in cAMP levels, adenylyl cyclase activity, host cell G protein 
activity, extracellular acidification rate, host cell kinase activity, proliferation, 
differentiation, etc. 

5 To be useful in screening assays, the host cells expressing functional MC4-R 

should give a significant response to MC4-R ligand, preferably greater than 5-fold 
induction over background. Host cells should preferably possess a number of 
characteristics, depending on the readout, to maximize the inductive response by 
melanocortin peptides, for example, for detecting a strong induction of a CRE reporter 

10 gene: (a) a low natural level of cAMP, (b) G proteins capable of interacting with the 
MC4-R, (c) a high level of adenylyl cyclase, (d) a high level of protein kinase A, (e) a 
low level of phosphodiesterases, and (f) a high level of cAMP response element binding 
protein would be advantageous. To increase response to melanocortin peptide, host 
cells could be engineered to express a greater amount of favorable factors or a lesser 

1 5 amount of unfavorable factors. In addition, alternative pathways for induction of the 
CRE reporter could be eliminated to reduce basal levels. 

In using such cell systems, the cells expressing the melanocortin receptor are 
exposed to a test compound or to vehicle controls (e.g., placebos). After exposure, the 
cells can be assayed to measure the expression and/or activity of components of the 

20 signal transduction pathway of the melanocortin receptor, or the activity of the signal 
transduction pathway itself can be assayed. For example, after exposure, cell lysates can 
be assayed for induction of cAMP. The ability of a test compound to increase levels of 
cAMP, above those levels seen with cells treated with a vehicle control, indicates that 
the test compound induces signal transduction mediated by the melanocortin receptor 

25 expressed by the host cell. In screening for compounds that may act as antagonists of 
MC4-R, it is necessary to include ligands that activate the MC4-R, e.g., a-MSH, p-MSH 
or ACTH, to test for inhibition of signal transduction by the test compound as compared 
to vehicle controls. 

When it is desired to discriminate between the melanocortin receptors and to 
30 identify compounds that selectively agonize or antagonize the MC4-R, the assays 
described above may be conducted using a panel of host cells, each genetically 
engineered to express one of the melanocortin receptors (MC1-R through MC5-R). 
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Expression of the human melanocortin receptors is preferred for drug discovery 
purposes. To this end, host cells can be genetically engineered to express any of the 
amino acid sequences shown for melanocortin receptors 1 through 5. The cloning and 
characterization of each receptor has been described: MC1-R and MC2-R (Mountjoy., 

5 1992, Science 257: 1248-1251; Chhajlani & Wikberg, 1992 FEBS Lett. 309: 417-420); 
MC3-R (Roselli-Rehfuss et ah, 1993, Proc. Natl. Acad. Sci., USA 90: 8856-8860; Gantz 
et al., 1993, J. Biol. Chem. 268: 8246-8250); MC4-R (Gantz et al., 1993, J. Biol. Chem. 
268: 15174-15179; Mountjoy et al., 1994, Mol. Endo. 8: 1298-1308); and MC5-R 
(Chhajlarii et al., 1993, Biochem. Biophys. Res. Commun. 195: 866-873; Gantz et al., 

10 1994, Biochem. Biophys. Res. Commun. 200; 1234-1220), each of which is 

incorporated by reference herein in its entirety. Thus, each of the foregoing sequences 
can be utilized to engineer a cell or cell line that expresses one of the melanocortin 
receptors for use in screening assays described herein. To identify compounds that 
specifically or selectively regulate MC4-R activity, the activation, or inhibition of MC4- 

1 5 R activation is compared to the effect of the test compound on the other melanocortin 
receptors. In certain embodiments, it may be advantageous to select compounds of the 
invention selective for MC4-R, or, alternatively, it may be useful to select compounds 
which interact with other receptors as well. 

In one further embodiment, the MC4-R binding compounds of the invention are 

20 more selective for the MC4-R than at least one other MC receptors, for example, more 
than twice as selective, at least ten times as selective, at least twenty times as selective, 
at least fifty times as selective, or at least one hundred times as selective. 

In one further embodiment, the MC4-R binding compounds of the invention are 
more selective for the MC4-R than the MC1-R, for example, more than twice as 

25 selective, at least ten times as selective, at least twenty times as selective, at least fifty 
times as selective, or at least one hundred times as selective. 

In one further embodiment, the MC4-R binding compounds of the invention are 
more selective for the MC4-R than the MC3-R, for example, more than twice as 
selective, at least ten times as selective, at least twenty times as selective, at least fifty 

30 times as selective, or at least.one hundred times as selective. 

In one further embodiment, the MC4-R binding compounds of the invention are 
more selective for the MC4-R than the MC5-R, for example, more than twice as 
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selective, at least ten times as selective, at least twenty times as selective, at least fifty 
times as selective, or at least one hundred times as selective. 

In yet another further embodiment, the MC4-R binding compounds of the 
invention are more selective for the MC4-R receptor than at least one, two or three other 
5 MC receptors (such as, for example, MC 1 -R, MC3-R, or MC5-R). In a further 

embodiment, the MC4-R binding compounds are more selective for the MC4-R than 
MC1-R, MC3-R, and MC5-R. In a further embodiment, the MC4-R binding compounds 
as at least ten times as selective, at least twenty times as selective, at least fifty times as 
selective, or at least one hundred times as selective for the MC4-R than the MC1-R, 
10 MC3-RandtheMC5-R. 

As stated above, in an embodiment, the MC4-R binding compound includes 
compounds of the formula (I): 

B-Z-E a) 
wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting 

1 5 moiety, and pharmaceutical^ acceptable salts thereof. 

The language "anchor moiety" ("B") includes moieties which interact with the 
MC4-R, which may, advantageously, result in the binding of the MC4-R binding 
compound to the MC4-R. Examples of anchor moieties include substituted or 
unsubstituted alkyl (e.g., branched, straight chain, or cyclic (e.g., cyclohexane, 

20 cyclopentane)), alkenyl, alkynyl, aryl (e.g., substituted or unsubstituted phenyl, 

naphthyl, biphenyl, anthracenyl, fluorenyl, etc.), heterocyclic (e.g., thienyl, morpholinyl, 
piprazinyl, piperidinyl, etc.), and multicyclic (e.g., indolyl, benzothioenyl, etc.) moieties. 
Other examples of anchor moieties include carbonyl moieties, thiol groups, cyano 
groups, amino groups, and hydrogen atoms. 

25 In a further embodiment, the anchor moiety ("B") includes substituted or 

unsubstituted carbocyclic aryl moieties, e.g., phenyl, naphthyl, etc. Examples of 
substituents include halogens (e.g., fluorine, chlorine, iodine, bromine, etc.), alkoxy 
(e.g., methoxy, ethoxy, isopropoxy, n-propyloxy, n-butyloxy, pentoxy, cyclopentoxy, 
arylalkyloxy, etc.) hydroxy, alkylcarbonyl, cyano, nitro, thiol, alkenyl, alkynyl (e.g., 

30 ethynyl, etc.), alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 

aryloxycarbonyloxy, carboxylate, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, 
phosphate, phosphonato, phosphinato, amino (including alkyl amino, dialkylamino, 
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arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamide trifluoromethyl, 
azido, heterocyclyl, alkylaryl, heteroaryl, alkyl (e.g., unsubstituted (e.g., methyl, ethyl, 

5 propyl, butyl, hexyl, etc.) or substituted, e.g., halogen substituted, e.g., trifluoromethyl, 
trichloromethyl), aryl (e.g., substituted and unsubstituted phenyl, heteroaryl (e.g., 
thienyl, pyridinyl, etc.), arylalkyl, arylalkenyl, arylalkynyl, or combinations thereof. In 
yet another further embodiment, the anchor moiety substituent can be substituted itself 
with one or more halogen, nitro, alkyl, alkenyl, alkynyl, aryl or alkoxy groups, or 

10 combinations thereof. In certain embodiments, the aryl moiety is fused to another ring 
which can be substituted or unsubstituted, carbocyclic or heterocyclic, aromatic or non- 
aromatic. 

« 

In a further embodiment, the anchor moiety is substituted with at least one 
halogen, alkoxy group, or alkyl (e.g., substituted or unsubstituted) group. Examples of 

1 5 halogen substituted phenyl anchor moieties include o-iodophenyl, m-iodophenyl, o- 
bromophenyl, m-bromophenyl, o-chlorophenyl, m-chlorophenyl, o-fluorophenyl, m- 
fluorophenyl, p-fluorophenyl, /w-nitrophenyl, or o-methoxy. The anchor moiety may 
also comprise more than one substituent, e.g. two halogens, e.g., two fluorines, a 
fluorine and a chlorine. Other examples of anchor moieties include 2-methoxy-5- 

20 bromophenyl, 2-methoxy-5-fluorophenyI, 2-methoxy-5-iodophenyl, 2-methoxy-5- 
fluorophenyl, 2-ethoxy-5-bromophenyl, 2-methoxy-6-bromophenyl, 3-methoxy-6- 
bromophenyl, 2-isopropyl-5-bromophenyI, 2-fl-propyl-5-bromophenyl, and 2- 
cyclopentyloxy-5-bromophenyl. 

Other examples of anchor moieties include, but are not limited to, 2-methoxy-5- 

25 cyanophenyl, 2-chloro-5-chlorophenyl, 2-methoxy-6-methoxyphenyl, 2-methoxy-5- 
nitrophenyl, 2-methoxy-5-phenyl phenyl, 2-methoxy-5-3 ' -thiofiirany 1 phenyl, 2- 
methoxy-5-methylcarbonyl phenyl, 3,5-dimethyloxy phenyl, 2-methoxyphenyl, 2,5- 
dimethoxy phenyl, 2-fluoro-6-chlorophenyl, and 3-chloro-4-fluorophenyl. 

In another further embodiment, the anchor moiety includes substituted and 

30 unsubstituted heterocycles. Examples of such heterocycles include, but are not limited 
to, furanyl, imidazolyl, benzothiophenyl, benzofiiranyl, quinolinyl, isoquinolinyl, 
benzodiozanyl, benzoxazolyl, benzothiazolyl, methylenedioxyphenyl, 
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ethylenedioxyphenyl, indolyl, thienyl, pyrimidyl, pyrazinyl, purinyl, deazapurinyl, 
morpholine, piprazine, piperidine, thiomorpholine, and thioazolidine. Examples of 
substituenls include alkyl (e.g., substituted or unsubstituted, branched straight chain or 
cyclic, e.g., methyl, ethyl, propyl, butyl, pentyl, etc.), alkenyl, alkynyl, halogens (e.g., 

5 fluorine, chlorine, bromine, iodine, etc.), hydroxyl, alkoxy, alkylcarbonyloxy, 

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, 
phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino, 
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 

10 arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, 
trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl groups. 

In another further embodiment, the anchor moiety ("B") is a substituted or 
unsubstituted fused aryl or biaryl moiety. Biaryl moieties include moieties with two or 

1 5 more aromatic rings, which may be fused or connected through one or more covalent 
bonds. Examples include biphenyl, fluorene, anthracenyl, benzoquinazolinyl, and 
naphthyl. Examples of substituents of biaryl moieties include alkyl (e.g., substituted and 
unsubstituted, branched or straight chain, methyl, ethyl, propyl, butyl, pentyl, etc.), 
alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, pentoxy, cyclopentoxy, etc.), alkenyl, 

20 alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, 
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 

25 sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 

sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, an aromatic 
heteroaromatic moiety, halogens (e.g., fluorine,, chlorine, bromine, iodine, etc.), 
combinations thereof and other groups which allow the MC4-R binding compound to 
perform its intended function, Biaryl moieties also include moieties which comprise one 

30 or more heterocycles, such as, benzothiofuranyl, benzothienyl, quinolinyl, 
benzothiophenyl, benzofuranyl, isoquinolinyl, benzodiozanyl, benzoxazolyl, 
benzothiazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, and indolyl. Examples of 
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biaryl anchor moieties include naphthyl, 2-methoxynaphthyl, 2-methoxy-5-phenyl 
phenyl, 2-ethoxynaphthyl, 2-methoxy-5-thiofuranyl phenyl, 2-methyl naphthyl, 2-n- 
propyl naphthyl, benxothioftiranyl, 2-phenyl phenyl, 2-methoxy-5-4'methoxy-phenyl 
phenyl; 2-methoxy-5-(3'-fluoro-4'-phenyl) phenyl phenyl; 2-cyclopentoxynaphthyl; 

5 quinolinyl; and 2-methoxy-5-(3 '-chloro-4'fluoro)phenyl phenyl. 

Furthermore, the anchor moiety can be multicyclic and comprise a combination 
of one or more aromatic, non-aromatic, heterocyclic, and heteroaryl rings, which can be 
fused, bridged, or linked together through covalent bonds. The multicyclic anchor 
moiety may also be substituted with substituents such as alkyl (e.g., substituted or 

10 unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl, propyl, butyl, pentyl, 
etc.), alkenyl, alkynyl, halogens (e.g., fluorine, chlorine, bromine, iodine, etc.), 
hydroxyl, alkoxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, 
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl 

1 5 amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino 

(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, 
imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl 
groups. 

20 The term "central moiety" ("Z") includes moieties which covalently attach the 

anchor moiety to the MC4-R interacting moiety. Examples of central moieties include 
cyclic moieties, optionally substituted amines (e.g., tertiary amino, aminoalkylamino, 
dialkylaminoalkylamino, aminocarbonylamino, aminocarbonylamino; 
arylaminocarbonylamino groups; arylaminothiocarbonylamino), optionally substituted 

25 alkyl groups (e.g., carbon atoms with substituted or unsubstituted alkyl, aryl (e.g., 
phenyl, naphthyl), heterocyclic moieties (e.g., morpholinyl, piprazinyl, etc.), and 
carbonyl groups, etc. Examples of substituents of the central moiety include, for 
example, alkyl (e.g., straight, branched or cyclic, substituted or unsubstituted, methyl, 
ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl), alkenyl (ethenyl, 

30 propenyl, butenyl, etc.), alkynyl (e.g., ethynyl, propynyl, etc.), halogen (e.g., chlorine, 
fluorine, iodine, bromine), hydroxyl, alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, 
trichloromethoxy, propoxy, butoxy, cyclopropoxy, etc.), alkylcarbonyloxy, 
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arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, 
phosphinato, cyano, amino (including alkyl amino, arylalkylamino, dialkylamino, 
arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 

5 arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, 
trifluoromethyl, azido, heterocyclyl (e.g., morpholinyl, piprazinyl, etc.), arylalkyl, 
alkylaryl and aryl (e.g., substituted or unsubstituted phenyl (e.g., alkyl, halogen, alkoxy 
substituted), naphthyl, anthracene, etc.) and heteroaryl moieties. Furthermore, the 

10 central moiety may further comprise one or more linking moieties. For example, the 
linking moieties may covalently link the cyclic moiety to the anchor moiety and/or the 
MC4-R interacting moiety. 

The term "central moiety" also includes moieties of the formula (XII): 




(XII) 



15 wherein 

Ft is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl, 
carbocyclic, or aryl; 

L3 is a covalent bond, Ci-C 6 branched, unbranched or cyclic 
alkyl(wherein one, two or three of the carbons are optionally replaced with oxygen, 
20 sulfur or nitrogen atoms), carbonyl, aminocarbonyl, aminocarbonylamino, 
aminocarbonyloxy,-or_aminothiocarbonyl moiety; 

A is substituted or unsubstituted heterocyclic, aryl, alkoxy, amino, alkyl, 
alkenyl, alkynyl, or hydrogen; and 

A,isO, 1 or 2. 

25 In a further embodiment, II is a carbon or nitrogen atom. In other embodiments, 

II is alkyl, carbocyclic, heterocyclic (e.g., piprazinyl, morphonlinyl, piperidinyl, etc.). 

In another further embodiment, A is heterocyclic (e.g., non-aromatic, e.g., 
substituted or unsubstituted, bridged, fused, or monocyclic, morpholinyl, piperidinyl, 
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azetidinyl, piprazinyl, etc. or aromatic, e.g., pyridinyl, pyrimidinyl, pyrrolyl, etc.), aryl 
e.g., phenyl, naphthyl) or amino (e.g., substituted or unsubstituted, e.g., alkylamino, 
dialkyl amino, etc.). 

The language "cyclic moiety" includes heterocyclic and carbocyclic groups, such 

5 as substituted or unsubstituted phenyl, heteroaryl, or biaryl moieties. Examples of cyclic 
moieties include those without aromaticity (e.g., cyclohexane, cyclopentane, etc.) and 
those with aromaticity, e.g. moieties that have at least one aromatic ring. Cyclic 
moieties may include one or more heteroatoms. Examples include phenyl, pyrrole, 
ftiran, thiophene, imidazole, benzoxazole, benzothiazole, triazole, tetrazole, pyrazole, 

10 pyridine, pyrazine, pyridazine, pyrimidine, naphthyl, quinolyl, indolyl, and the like. The 
cyclic moiety can be substituted at one or more ring positions with such substituents 
such as, for example, alkyl (e.g., substituted or unsubstituted methyl, ethyl, propyl, 
butyl), alkenyl (ethenyl, propenyl, butenyl, etc.), alkynyl (e.g., ethynyl, propynyl, etc.), 
halogen (e.g., chlorine, fluorine, iodine, bromine), hydroxyl, alkoxy (e.g., methoxy, 

1 5 ethoxy, trifluoromethoxy, trichloromethoxy, propoxy, butoxy, cyclopropoxy, etc.), 
aryloxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, 
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 

20 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, and aryl (e.g., 
substituted or unsubstituted phenyl, naphthyl) and heteroaryl moieties. The cyclic 
moiety can also be fused or bridged with alicyclic or heterocyclic rings which are not 

25 aromatic so as to form a polycycle (e.g., tetralin, or fluorene). 

In an embodiment, the cyclic moiety of the present invention is substituted or 
unsubstituted phenyl, heteroaryl, or biaryl. The language "cyclic moiety" also includes 
non-aromatic cyclic moieties, such as, substituted or unsubstituted cyclic alkanes, (e.g., 
cyclohexane, and cyclopentane), cyclic alkenes (e.g., cyclohexene), and substituted or 

30 unsubstituted heterocycles (e.g., thiofuran, pyrimidine, pyrazine, pyrrole, imidazole, 
quinoxaline, etc.). The language "cyclic moiety" comprises not only the heterocyclic or 
carbocyclic moieties, but also may additionally include moieties which further comprise 
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linking moieties, such as Li and L 2 which, for example, may link the anchor moiety to 
the carbocyclic or heterocyclic cyclic portion of the cyclic moiety. Furthermore, linking 
moieties may also link the heterocyclic or carbocyclic cyclic moiety to the MC4-R 
interacting moiety. Examples of cyclic moieties include unsubstituted phenyl, 

5 halogenated phenyl (e.g., fluoro, bromo, chloro and iodo phenyl), alkyl substituted 
phenyl (e.g., methyl, ethyl, propyl, etc.),amino substituted phenyl, heteroaryls (e.g., 
thiofuran, pyridine, quinoxaline, pyrazine, pyrrole, etc.). 

The language "MC4-R interacting moiety" ("E") includes moieties which permit 
the MC4-R binding compound to perform its intended function, e.g., interact with the 

1 0 MC4-R. Examples of MC4-R interacting moieties include substituted or unsubstituted 
alkyl (e.g., substituted with amino, cyano, nitro, hydroxy, etc.), aryl (e.g., phenyl, 
heteroaryl), amino (e.g., 3-aminopropylamino, dimethyl amino, diethyl amino), amidino, 
guanidino, carbocyclic and heterocyclic moieties. The language "MC4-R interacting 
moiety" is not intended to suggest that this moiety is the active pharmacophore of the 

1 5 molecule, responsible for the pharmacological, binding or other properties of the MC4-R 
binding compound. 

In one embodiment, the MC4-R interacting moiety is cyclic, e.g., aryl, alkyl, 
biaryl, polycyclic, heteroaromatic, or heterocyclic. Examples of heterocyclic MC4-R 
interacting moieties include heterocycles which contain nitrogen atoms, such as, 

20 substituted and unsubstituted pyridinyl, pyrrolyl, piprazinyl, imidoazopyridinyl, 

pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl, pyrimidinyl, pyridinyl, morpholinyl, 
diazapanyl, and piperidinyl moieties. The MC4-R interacting moiety may be bicyclic, 
polycyclic, bridged or a fused ring system. Examples of fused and bridged heterocycles 
include: 
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The substituent R includes substituted and unsubstituted alkyl (e.g., methyl, 
ethyl, etc.), benzocarbonyl, alkylcarbonyl, arylalkylcarbonyl, and other groups which 
allow the MC4-R interacting moiety to perform its intended function. 

The MC4-R interacting moiety can be substituted with substituents such as, but 

5 not limited to, halogens (e.g., fluorine, chlorine, bromine, iodine, etc.), alkyl (e.g., 
substituted or unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl, 
propyl, butyl, pentyl, etc.), alkenyl, alkynyl, hydroxyl, alkoxy, alkylcarbonyloxy, 
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, 

10 phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino, 
diarylamino, aminoalkyl, and alkylarylamino), acylamino (including 
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl ,heteroaryl 

1 5 moieties and combinations thereof. 

In another embodiment, the MC4-R interacting moiety is not cyclic, e.g., the 
MC4-R interacting moiety is alkyl, unsubstituted amino, alkylamino, dialkylamino, 
amidino, guanidino, etc. Examples of alkyl MC4-R interacting moieties include straight 
and branched chain alkyls such as n-butyl, n-pentyl, and n-hexyl. 

20 In another embodiment, the MC4-R interacting moiety contains one or more 

nitrogen atoms, e.g., pyridinyl, pyrrolyl, pyrazinyl, imidazolyl, quinoxalinyl, or 
pyrimidinyl. In a further embodiment, the MC4-R interacting moiety is of the formula 
(XIII): 




25 wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR'R 2 , or H; 

t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 

s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 
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R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, L\, L 2 , R l , R 2 > R 3 , R 4 » R 5 , or 
R 6 to form one or more rings; 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each substituted or unsubstituted alkyl, 
5 alkenyl, alkynyl, heterocyclic, halogen, thiol, hydroxyl, nitro, amino, cyano, or alkoxy, 
and may optionally be linked to form a carbocyclic or heterocyclic ring. The 
carbocyclic ring that is formed through the linkage of R, R l , R 2 , R 3 , R 4 , R 5 , or R 6 may be 
bridged, fused, or spiro. 

In one embodiment, the MC4-R interacting moiety is represented by the formula 
10 (XJV) below, when s is absent: 

NH 
-%^NH 2 

(XIV) 

For example, in another further embodiment, the MC4-R interacting moiety may 
be bicyclic, e.g., biheterocyclic, for example, quinoxalinyl. The language "linked to 
form a ring" refers to moieties covalently connected through a chain of atoms (e.g., 

15 carbon atoms and/or heteroatoms). The chain of atoms can comprise any number of 
atoms, which allow the MC4-R binding moiety to perform its intended fixnction. In a 
further embodiment, the chain of atoms is selected such that a ring with three, four, five, 
six, seven, or eight members are formed. The ring that can be formed may be spiro 
(e.g., connected through the same carbon atom), fused (connected through adjacent 

20 carbon atoms), or bridged (e.g., connected through carbon atoms which are neither 
identical nor adjacent). In an embodiment* R and t are linked, e.g., to for a bicyclic 
moiety. Examples of bicyclic moieties include, but are not limited to, imidazopyridinyl, 
pyrolloimidazolyl, cyclopentaimidazolyl, pyridopyrimidinyl, etc. 

In a fiirther embodiment R is H, alkyl, benzocarboxy, alkylcarboxy, or 

25 arylalkylcarboxy. In another further embodiment, s is CR 5 R$ and R 5 and R* are each 
methyl. In another further embodiment, r is a covalent bond, and at least one of t and s 
are CH 2 . In another, t, r, and s are each CH 2 . In another, r is a covalent bond, and t and 
s are linked through a 4 carbon chain. In another further embodiment, at least one R 
group is OH. 
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Examples of MC4-R interacting moieties include, but are not limited to, the 
following structures: 




5 In another embodiment, the invention pertains to a method for treating an MC4- 

R associated state in a mammal, by administering an effective amount of a MC4-R 
binding compound to a mammal, such that the MC4-R associated state is treated. 
Examples of MC4-R binding compounds include compounds comprising the formula 
(II): 

10 B-A-E (II) 

wherein: 

B is a anchor moiety; 
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A is a cyclic moiety; and 

E is a MC4-R interacting moiety, and pharmaceutically acceptable salts 

thereof. 

The MC4-R binding compounds of formula (II), may further comprise linking 
5 moieties, Lj and L 2 . Such MC4-R binding compounds include compounds of the 
formula (III): 

B-L,-A-L 2 -E (III) 
wherein B is an anchor moiety (as described above), Li and L2 are linking 
moieties, A is a cyclic moiety (as described above), and E is a MC4-R interacting 
10 moiety. Pharmaceutically acceptable salts of the MC4-R binding compound are also 
included. 

The language "linking moiety" includes moieties which link, preferably 
covalently, the MC4-R interacting moiety, the cyclic moiety, and the anchor moiety of 
the invention. Examples of linking moieties include covalent bonds, 1-10 atom chains 

1 5 which may be branched or unbranched, substituted or unsubstituted alkyl, heterocyclic, 
alkenyl, or alkynyl. The chains may be substituted with 0-3 heteroatoms or other 
moieties which allow the MC4-R binding compound to perform its intended function. 
Examples of suitable heteroatoms include sulfur, oxygen, nitrogen, and phosphorous. 
The invention contemplates MC4-R binding compounds which comprises more than 

20 two linking moieties. 

In an embodiment, Li is a chain of 1 -1 0 atoms (e.g., such as carbon, nitrogen, 
oxygen, or sulfur atoms), e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 atoms. In an embodiment, Li 
is selected from the group consisting of a covalent bond, C1-C6, C1-C5, C1-C4, C1-C3, C|- 
C 2 , branched or unbranched alkyl, wherein one, two or three of the carbons are 

25 optionally replaced with oxygen, sulfur or nitrogen atoms. In a further embodiment, Li 
is a thioether (e.g., -S-CH 2 -> S-CH(CH 3 )-, -CH 2 -S-CH 2 , -S-, or -S-CH-(C 6 H 5 )-.), an 
ether (e.g., -0-CH 2 or -CH 2 -0-CH 2 -), a sulfoxide, a sulfone, an amine (e.g., -NH-, -NH- 
CH 2 -, -NMe-CH 2 -, CH 2 -NH-CH 2 -, etc.) or alkyl (e.g., -CH 2 -CH 2 -, -CH 2 -, or -CH 2 -CH 2 - 
CH 2 - ). In another embodiment, Li comprises a sulfonyl group. Furthermore, Li can be 

30 substituted or unsubstituted (e.g., a hydrogen can be replaced by another moiety), such 
that the MC4-R binding compound is capable of performing its intended function, e.g., 
bind to or interact with the MC4-R. Examples of substituents include, but are not 
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limited to, halogens (e.g., fluorine, chlorine, bromine, iodine, etc.), alkyl (e.g., 
substituted or unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl, 
propyl, butyl, pentyl, etc.), alkenyl, alkynyl, hydroxyl, alkoxy, alkylcarbonyloxy, 
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 

5 alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, 
phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino, 
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, 

1 0 trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl heteroaryl moieties, or combinations 
thereof. 

In an embodiment, examples of L2 include a covalent bond, a chain of 1-10 
atoms (e.g., such as carbon, nitrogen, oxygen, or sulfur atoms), e.g., 1, 2, 3, 4, 5, 6, 7, 8, 
9 or 10 atoms. In an embodiment, Lj is selected from the group consisting of a covalent 

15 bond, Ci-C 6 , C r C 5 , Ci-C 4 , C1-C3, C1-C2, branched or unbranched alkyl, wherein one, 
two or three of the carbons are optionally replaced with oxygen, sulfur or nitrogen 
atoms.. In a further embodiment, L2 is a covalent bond, -CH2- or -NH-. Furthermore, 
L2 may also comprise one or more carbonyl groups. For example, L 2 linkers include 
substituted urea groups (NH-CO-NH), oxycarbonylamino groups (-0-C=0-NH), 

20 thiocarboynl groups, etc. 

Furthermore, like Li, L 2 can be substituted with any substituent such that the 
MC4-R binding compound is capable of performing its intended function. Examples of 
substituents include, but are not limited to, halogens (e.g., fluorine, chlorine, bromine, 
iodine, etc.), alkyl (e.g., substituted or unsubstituted, branched straight chain or cyclic, 

25 e.g., methyl, ethyl, propyl, butyl, pentyl, etc.), alkenyl, alkynyl, hydroxyl, alkoxy, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, 
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 

30 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
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sulfonamide), nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl 
moieties. 

In a further embodiment, the MC4-R binding compound is of formula (III) (e.g., 
B-L1-A-L2-E), wherein B is substituted or unsubstituted biaryl (e.g., substituted or 

5 unsubstituted biphenyl, naphthyl, fluorenyl), unsubstituted or substituted heteroaryl 

(e.g., thienyl, benzothienyl, furanyl, pyrazinyl, pyrrolyl, pyrrolidinyl, etc.), unsubstituted 
or substituted phenyl, wherein one or more of said substituents are selected from the 
group consisting of halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups 
(e.g., branched, straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, 

10 propyl, butyl, etc.), alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., 

methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, 
methylenedioxy, ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted 
phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, 
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 

15 alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, 
phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino, 
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, 

20 trifluoromethyl, and azido; 

Li is a covalent bond, Cj-Cio branched or unbranched alkyl, wherein one or more 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

A is a substituted or unsubstituted phenyl, heteroaryl (e.g., pyrrolyl, pyrazinyl, 
pyridinyl, etc.), or biaryl (e.g., naphthyl, quinoxalinyl, purinyl, etc.) wherein said 

25 substituent is selected from the group consisting of halogens (e.g., bromine, fluorine, 
chlorine, iodine, etc.), alkyl groups (e.g., branched, straight chain or cyclic, substituted 
or unsubstituted, methyl, ethyl, propyl, butyl, etc.), alkoxy groups (e.g., substituted or 
unsubstituted alkoxy, e.g., methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n- 
butoxy, pentoxy, cyclopentoxy, methylenedioxy, ethylenedioxy, etc.), aryl groups (e.g., 

30 substituted or unsubstituted phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, 
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phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonate, sulfamoyl, 

5 sulfonamido, nitro, trifluoromethyl, and azido; 

L 2 is a covalent bond, a chain of 1-10 atoms (e.g., such as carbon, nitrogen, 
oxygen, or sulfur atoms), e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 atoms. In an embodiment, L| 
is selected from the group consisting of a covalent bond, C r C6, C1-C5, C1-C4, C1-C3, Ci- 
C 2 , branched or unbranched alkyl, wherein one, two or three of the carbons are 

1 0 optionally replaced with oxygen, sulfur or nitrogen atoms, substituted or unsubstituted 
amino (e.g., -NH-, -NH-CH 2 ), ether, thioether, or alkyl (e.g., Ct-Cio, -CH 2 -, -CH 2 -CH 2 -, 
or-CH 2 -CH 2 -CH 2 -, etc.); 

E is unsubstituted amino, unsubstituted and substituted alkylamino (e.g., 3- 
aminopropylamino), dialkylamino (e.g., dimethyl amino, diethyl amino), amidino, 

1 5 guanidino, heterocyclic (e.g., substituted and unsubstituted piprazinyl, morpholinyl, 
piperidinyl, imidoazopyridinyl, pyrolloimidazolyl, pyridinyl, or pyrimidinyl) moieties, 
aryl (e.g., phenyl, heteroaromatic, e.g., substituted and unsubstituted pyrazinyl, 
imidazolyl, quinoxalinyl, or pyrimidinyl), wherein said substituents include, but are not 
limited to, amino (e.g., unsubstituted amino, alkylamino, dialkyl amino), aminoalkyl 

20 (e.g., methylamino, ethylamino, propylamino, etc.), alkyl (e.g., branched and straight 
chain, substituted and unsubstituted (e.g., carboxy, hydroxy, halogen, amino, cyano, 
nitro, etc. substituted), methyl, ethyl, propyl, butyl, etc.), aryl (e.g., phenyl, 
heteroaromatic), alkenyl (e.g., branched or straight chain, substituted or unsubstituted), 
alkynyl, etc, and pharmaceutically acceptable salts thereof. 

25 In another embodiment, the invention pertains to a method for treating an MC4- 

R associated state in a mammal by administering an effective amount of a MC4-R 
binding compound to a mammal, such that the MC4-R associated state is treated. In an 
embodiment, the compound is of the formula (IV): 
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B_L,-A— L 2 




(IV) 



wherein 



A is a substituted or unsubstituted phenyl, heteroaryl (e.g., pyrroiyl, pyrazinyl, 
pyridinyl, etc.), or biaryl (e.g., naphthyl, quinoxalinyl, purinyl, etc.) wherein said 

5 substituent is selected from the group consisting of halogens (e.g., bromine, fluorine, 
chlorine, iodine, etc.), alkyl groups (e.g., branched, straight chain or cyclic, substituted 
or unsubstituted, methyl, ethyl, propyl, butyl, etc.), alkoxy groups (e.g., substituted or 
unsubstituted alkoxy, e.g., methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n- 
butoxy, pentoxy, cyclopentoxy, methylenedioxy, ethylenedioxy, etc.), aryl groups (e.g., 

1 0 substituted or unsubstituted phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, 
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 

15 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
sulfonamido, nitro, trifluoromethyl, and azido; 

B is substituted or unsubstituted biaryl (e.g., substituted or unsubstituted 
biphenyl, naphthyl, fluorenyl), unsubstituted or substituted heteroaryl (e.g., thienyl, 

20 benzothienyl, furanyl, pyrazinyl, pyrroiyl, pyrrolidinyl, etc.), unsubstituted or substituted 
phenyl, wherein one or more of said substituents are selectedfrom the group consisting 
of halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched, 
straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.), 
alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy, 

25 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy, 
ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic 
groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, 
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, 
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aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino 
(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), 
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), 
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, 
5 sulfamoyl, sulfonamido, nitro, trifluoromethyl, and azido; 

Li and L2 are selected from the group consisting of a covalent bond, Q- 
C 4 branched or unbranched, substituted or unsubstituted alkyl, wherein one or two of the 
carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 
r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , or H; 
10 t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 

s is CHR 5 , CR 5 R« or absent (e.g., leaving a non-cyclic diamine); 
R is H, substituted or unsubstituted alkyl, arylalkyl, or heteroalkyl, and 
may optionally be linked to A, B, Lj, or L2; 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each substituted or unsubstituted alkyl, 
1 5 halogen, thiol, alkoxy, and may be optionally linked to each other to form additional 
ring moieties, e.g., quinoxalinyl. Pharmaceutically acceptable salts of the MC4-R 
binding compounds are also included. 

In one further embodiment, A is substituted or unsubstituted phenyl. Examples 
of substituents include halogens (e.g., fluorine, chlorine, iodine, bromine), alkoxy, alkyl 
20 (e.g., methyl, trifluoromethyl), and amino moieties. In other embodiments, A is 
heteroaromatic, (e.g., thienyl), or biaryl, (e.g., napthyl or quinoxalinyl). 

The invention also pertains to methods for treating an MC4-R associated state in 
a mammal comprising by administering an effective amount of a MC4-R binding 
compound of the formula (V): 



X 

25 B L, fl L 2 E (V) 

B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic, 
or unsubstituted or substituted phenyl, wherein one or more of said substituents are 
halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; 
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L| is a covalent bond, C1-C10 branched or unbranched alky I, wherein one or two 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

L 2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

5 E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, 

or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, 
or alkynyl; 

n is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl, 
carbocyclic, or aryl; 

10 L 3 is a covalent bond, Ci-C 6 branched, unbranched or cyclic alkyl (wherein one, 

two or three of the carbons are optionally replaced with oxygen, sulfur or nitrogen 
atoms), carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or an 
aminothiocarbonyl moiety; and 

A is substituted or unsubstituted heterocyclic, aryl, alkoxy, amino, alkyl, alkenyl, 

15 alkynyl, or hydrogen; and 

X is 0, 1 or 2, and pharmaceutical^ acceptable salts thereof. 
Examples of MC4-R binding compounds with this structure include, but are not 
limited to, compounds, wherein n is a carbon atom, L3 is aminocarbonyloxy, A is 
substituted aryl, X is one, Li and L 2 are each CH 2 , and B and E are each pipridinyl. 

20 Examples of substituents for A include but are not limited to, alkoxy (e.g., C r Cio 
alkoxy, e.g., methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy, heptoxy, octoxy, 
nonoxy, and decoxy), cyano, halogens (e.g., fluorine, chlorine, bromine, iodine), alkyl 
(e.g., straight or branched chain, etc.), aryl, alkenyl, alkynyl, nitro, amino, or any other 
substituents which enables the MC4-R binding compound to perform its intended 

25 function, e.g., treat an MC4-R associated state. 

Other examples of compounds of formula (V) include, but are not limited to, 
compounds wherein n, L 2 and L3 together are a single covalent bond, E is alkyl, and B 
is substituted or unsubstituted heterocyclic. In other compounds of formula (V), II is a 
nitrogen atom, L 2 , Li and L 3 are each alkyl, E is substituted amino (e.g., alkyl 

30 substituted), or heterocyclic (e.g., piprazinyl, piperidinyl, morpholinyl, etc.) and B and A 
are each aryl (e.g., phenyl, anthracenyl, biaryl, e.g., naphthyl). 
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In another further embodiment, the invention pertains to yet another method for 
treating an MC4-R associated state in a mammal by administering to a mammal an 
effective amount of a MC4-R binding compound of the formula(VI): 




5 wherein 

P'.P 2 , P 3 , and P 4 are optionally substituted carbon, sulfur, or nitrogen, and 
wherein one of P l , P 2 , P 3 , and P 4 may represent a covalent bond; 

Z l , Z 2 , Z 3 , Z 4 , and Z 5 are optionally substituted carbon or nitrogen; 
L 1 is a covalent bond, C r C 6 branched or unbranched alkyl, wherein one or two 
10 of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

L 2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

J is an unsubstituted or substituted nitrogen containing heterocycle or a 
substituted or unsubstituted amino group, and pharmaceutical^ acceptable salts thereof. 

15 Examples of substituents of P 1 , P 2 , P 3 , P 4 , Z\ Z 2 , Z 3 , Z 4 , and Z 5 include halogens 

(e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched, straight 
chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.), alkoxy 
groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy, isopropoxy, n- 
propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy, ethylenedioxy, 

20 etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic groups), 
alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, 
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl 
amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino 

25 (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, 
imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, 
sulfonamido, nitro, trifluoromethyl, and azido groups. 
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In a further embodiment, P 1 , P 2 , P\ and P 4 are each substituted or unsubstituted 
carbon (e.g., CH). For example, P ! and P 3 may be CH. In another further embodiment, 
P 2 and P 4 are each CH, CF, CCI, CBr, CI, CMe, C-OMe, or C-OCF 3 . 

In a third further embodiment, Z 3 and Z 4 are each CH. 
5 In a fourth further embodiment, Z 1 is CH, or covalently linked to Z 2 to form a 

naphthyl ring. Examples of Z 2 include CH, C-(C=CH), CCI, CBr, CI, and CF. 
Furthermore, Z 2 may be substituted with a chain of atoms which covalently links it to Z 1 
to form a naphthyl ring. 

Examples of Z 5 include, but are not limited to, CH and C-alkoxy. The term "C- 
10 alkoxy" includes carbon atoms covalently bound to an alkoxy group, as described 
below. Examples of alkoxy groups include methoxy, ethoxy, propoxy, butoxy, etc. 

In yet another further embodiment, L 2 is a covalent bond. 

Examples of J include, but are not limited to, substituted or unsubstituted 
piprazinyl, imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl, 
15 diazapanyl, pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl. Furthermore, J may be 
a substituted or unsubstituted fused ring or bridged heterocycle. 

In a further embodiment, each of P 1 , P 2 , P 3 , and P 4 are each optionally 
substituted carbon; Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are each also optionally substituted carbon 
(e.g., alkoxy substituted, halogen substituted or linked to form a ring); wherein L! is 
20 either -S-CH 2 -, or CH 2 -CH 2 . In a further embodiment, L 2 is a covalent bond and J is a 
moiety of formula XIII, as described above. 

In another embodiment, the MC4-R binding compound is of formula (VII): 




(VII) 



wherein 

25 Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; and 

P 1 , P 2 , P 3 , P 4 , and P 5 are CH, N or substituted carbon. 
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Examples of substituents of Z 1 , Z 2 , Z 3 , Z 4 , Z 5 , P 1 , P 2 , P 3 , P 4 , and P 5 include 
halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched, 
straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.), 
alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy, 

5 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy, 
ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic 
groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, 
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, 
aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino 

10 (including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), 
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), 
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, 
sulfamoyl, sulfonamido, nitro, trifluoromethyl, and azido groups. 

In a further embodiment, P 1 , P 2 , P 3 , P 4 and P 5 are each substituted or 

15 unsubstituted carbon (e.g., CH). For example, P 1 and P 3 may be CH. In another further 
embodiment, P 2 and P 4 are each CH, CF, CC1, CBr, or CI. Furthermore, P 1 , P 2 , P 3 , and 
P 4 can be linked covalently to form a bicyclic ring. 

In a third further embodiment, Z 3 and Z 4 are each CH. 

In a fourth further embodiment, Z 1 is CH, or covalently linked to Z 2 to form a 

20 naphthyl ring. Examples of Z 2 include CH, C-(C^CH), CC1, CBr, CI, and CF. 

Furthermore, Z 2 may be substituted with a chain of atoms which covalently links it to Z 1 
to form a naphthyl ring. 

In a further embodiment, P 5 is C-L 2 -J, wherein C is a carbon atom, L 2 is a linking 
moiety, e.g., a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

25 alkyl; and J is an unsubstituted or substituted nitrogen containing heterocycle or a 

substituted or unsubstituted amino group. In yet a further embodiment, L 2 is a covalent 
bond and J is a moiety of formula (XIII): 
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wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R\ or H; 
s is CH, CH 2 ,alkenyl, CHR 5 , CR 5 R 6 , or absent; 
5 R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 

arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, Li, L 2 , R\ R 2 , R 3 , R 4 , R 5 , or 
R 6 to form one or more rings; and 

R\ R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, alkynyl, 
heterocyclic, hydroxyl, nitro, amino, cyano, aryl, optionally linked to form a ring with 
10 R,R 1 ,R 2 ,R 3 ,R 4 ,R 5 ,orR 6 . 

In another embodiment, the MC4-R binding compound is of formula (VIII): 




(VIII) 



wherein 

Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; and 

15 P 1 , P 2 , P 3 , P 4 , and P 5 are CH, N or substituted carbon. 

Examples of substituents of Z 1 , Z 2 , Z 3 , Z 4 , Z 5 , P 1 , P 2 , P 3 , P 4 , and P s include 
halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched, 
straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.), 
alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy, 

20 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy, 
ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic 
groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, 
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, 
aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino 

25 (including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), 
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), 



f 
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amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonate), 
sulfamoyl, sulfonamido, nitro, trifluoromethyl, and azido groups. 

In a further embodiment, P 1 , P 2 , P 3 , and P 4 are each substituted or unsubstituted 
carbon (e.g., CH). For example, P 1 and P 3 may be CH. In another further embodiment, 
5 P 2 and P 4 are each CH, CF, CC1, CBr, or CL Furthermore, P ! , P 2 , P 3 , and P 4 can be 
linked covalently to form a bicyclic ring. 

In a third further embodiment, Z 3 and Z 4 are each CH. 

In a fourth further embodiment, Z l is CH, or covalently linked to Z 2 to form a 
naphthyl ring. Examples of Z 2 include CH, C-(C=CH), CC1, CBr, CI, and CF. 
10 Furthermore, Z 2 may be substituted with a chain of atoms which covalently links it to Z 1 
to form a naphthyl ring. 

In a further embodiment, P 5 is C-L 2 -J, wherein C is a carbon atom, L2 is a linking 
moiety, e.g., a covalent bond, substituted or unsubstituted amino, ether, thioether, or 
alkyl; and J is an unsubstituted or substituted nitrogen containing heterocycle or a 
1 5 substituted or unsubstituted amino group. In yet a further embodiment, L 2 is a covalent 
bond and J is a moiety of formula (XIII): 



I 

R 



N 



(XIII) 



wherein 

r is a covalent bond, CH, CH 2 , CR ! , CR ! R 2 , or H; 
20 t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 

s is CH, CH 2 , alkenyl, CHR 5 , CR 5 R 6 , or absent; 
R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, Li, L 2 , R 1 , R 2 , R 3 , R 4 , R 5 , or 
R 6 to form one or more rings; and 
25 R l , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 

alkynyl, heterocyclic, aryl, hydroxyl, nitro, amino, cyano, optionally linked to form a 
ring with R, R\ R 2 , R 3 , R 4 , R 5 , or R 6 . 
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In another embodiment, the invention pertains to MC4-R binding 
compounds of formulae VII and VIII. Examples of MC4-R binding compound of these 
formulae include, for example, compounds wherein P 5 is a carbon covalently bonded to 
a moiety of formula XIII. In a further embodiment, the moiety of formula XIII is not 
5 benzoimidazole. In another further embodiment, Z 3 is not ethoxy. In another 
embodiment, the invention pertains to both methods of using and MC4-R binding 
compounds of formula (IX): 




wherein: 

10 P 2 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

P 3 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

P 4 is CH, CC1, CBr, CF, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

G 1 and G 2 are each independently CH 2 , S, or O; 

r is a covalent bond or CH 2 ; 
15 tisCH 2 ,CR 3 ,orCR 3 R 4 ; 

sis CH 2 , CHR 5 or CR 5 R 6 ; 

R is hydrogen or alkyl; 

Z 1 is CH, or covalently linked to Z 2 to form a naphthyl ring; 
Z 2 is CH, C-(C=CH), CC1, CBr, CI, CF, or covalently linked to Z 1 to 
20 form a naphthyl ring; 

Z 5 isCH,orC-OMe; 

R\ R 4 , R 5 , and R 6 are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano, 
nitro, amino, or pharmaceutical^ acceptable salts thereof. 

The language "linked to form a naphthyl ring" includes moieties which join Z 1 
25 and Z 2 to form a naphthyl (fused) ring system. Examples of such Z 1 and Z 2 groups 
include, but are not limited to, -CH=CH-CH=CH-. 
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In a further embodiment, Z 1 is CH; Z 2 is CBr; and Z s is C-OMe. 

In another further embodiment, P 2 is CH. In another, P 4 is CC1 or CF. G l and G 2 
are each CH 2 . In another, G 1 and G 2 together are -CH 2 -CH 2 -, -CH 2 -0-, -0-CH 2 -, -CH 2 - 
S- or -S-CH 2 -. In another, Z 1 and Z 2 are linked to form a naphthyl ring. 

The invention pertains to MC4-R binding compound of the formula (VII): 




(VII) 



wherein 

10 Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 

P ! , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
P 5 is C-L 2 -J, wherein L 2 is a covalent bond, alkyl (e.g., C r C 3 ), amino, ether, 
carbonyl, etc., and wherein J is a moiety of the formula (XIII): 



t 



(XIII) 



15 wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR'R 2 , or H; 

t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 

s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
20 arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 
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R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a 
ring with R, R\ R 2 , R 3 , R 4 , R 5 , or R 6 . 



5 The invention also pertains to MC4-R binding compound of the formula (VIII): 




(VIII) 



wherein 

Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
10 P 1 , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 

P 5 is C-L 2 -J, wherein L 2 is a covalent bond, alkyl (e.g., C r C 3 ), amino, ether, 
carbonyl, etc., and wherein J is a moiety of the formula (XIII): 




wherein 

15 r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , or H; 

t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 
R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
20 one or more rings; and 

R\ R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a ring 
with R, R\ R 2 , R 3 , R 4 , R 5 , or R 6 . 
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The invention also pertains to MC4-R binding compound of the formula (XV): 




(XV) 



wherein 

5 Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 

P 1 , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
P 5 is C-L 2 -J, wherein L 2 is a covalent bond, alkyl (e.g., C r C 3 ), amino, ether, 
carbonyl, etc., and wherein J is a moiety of the formula (XIII): 




R 

(XIII) 

10 wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR'R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 
R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
1 5 arylalky Icarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano.aryl, optionally linked to form a ring 
with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 
20 The invention also pertains to MC4-R binding compound of the formula (XVI): 
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(XVI) 



wherein 

Z\ Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
P 1 , P 2 , P 3 , and P 4 are CH 5 N or substituted carbon; and 
5 P 5 is C-L 2 -J, wherein L 2 is a covalent bond, alkyl (e.g., C r C 3 ), amino, -ether, 

carbonyl, etc., and wherein J is a moiety of the formula (XIII): 




wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , of H; 
10 t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 

s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

15 R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 

alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a ring 
with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 

In a further embodiment, the invention includes compounds wherein P 1 , P 2 , P 3 , 
and P 4 of any one of formulas VII, VIII, XV, or XVI are each substituted or 
20 unsubstituted carbon. For example, in one embodiment, P 1 is CH. In another example, 
at least one of P 2 , P 3 and P 4 is a substituted carbon. In a further embodiment, P 2 , P 3 and 
P 4 are selected from the group consisting of CH, CF, CI, CBr, C-alkyl, C-alkyoxy, or CI. 
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In another embodiment, the compounds of formulae VII, VIII, XV, or XVI, 
include compounds wherein Z 3 and Z 4 are each CH. In another further embodiment of 
the formulae, Z 1 is CH. For example, in another further embodiment, Z 1 is covalently 
linked to Z 2 to form a naphthyl ring. Z 2 is CH, C-(C^CH), CC1, CBr, CI, and CF. 
5 In another further embodiment, the compounds of the invention include 

compounds of formulae VII, VIII, XV, or XVI, wherein L 2 is a covalent bond. Also 
included are compounds wherein R is H, alky!, benzocarboxy, alkylcarboxy, or 
arylalkylcarboxy. 

In another further embodiment, the compounds of the invention include 
10 compounds of formulae VII, VIII, XV, or XVI, wherein s is CR 5 R* and R 5 and R* are 
each methyl. In another example r is a covalent bond. Alternatively, each oft, r and s 
may be CH2. 

In one further embodiment, the MC4-R binding compounds of the invention of 
formula VII do not include benzoimadazole as the moiety of formula XIII, when P 1 , P 2 , 

1 5 P 3 , P 4 , Z 1 , Z 2 , Z 4 , Z 3 , and Z 5 are each CH. Furthermore, in another further embodiment, 
the compounds of the invention do not include compounds wherein the moiety of 
formula XIII is tetrahydropyrimidine, when P 1 , P 2 , P 3 , P 4 , Z 1 , Z 2 , Z 4 , and Z 5 are each CH 
and Z 3 is C-OEtor CH. 

In another further embodiment, the MC4-R binding compounds of the invention 

20 of formula VIII, do not include compounds wherein the moeity of formula XIII is 

benzoimidazolyl. In another further embodiment, the MC4-R binding compounds of the 
invention of formula VIII, do not include compounds wherein P 2 is not CI, if P 1 , P 3 , or 
P 4 are CH. In another further embodiment, the MC4-R binding compounds of the 
invention of formula VIII, do not include compounds wherein P 1 , P 2 , P 3 , P 4 , Z 1 , Z 2 , Z 4 , 

25 Z 3 , and Z 5 are each CH, when the moiety of formula XIII is tetrahydropyrimidine. In 
another further embodiment, the compounds of formula VIII of the invention do not 
include compounds wherein the moiety of formula is 4,5-dihydro-lH-imidazole, when 
P 1 , P 2 , P 3 , and P 4 are each CH, and wherein one or two of Z 1 , Z 2 , or Z 3 is CC1, and the 
remaining Z groups are CH. In another further embodiments, the MC4-R binding 

30 compounds of formula VIII of the invention, do not include compounds wherein the 
moiety of formula XIII is tetrahydropyrimidine, and when P 1 , P 2 , P 3 , and P 4 are each 
CH, and Z 2 is CC1 and the remaining Z groups are CH. In another further embodiments, 
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the compounds of formula VIII of the invention, do not include compounds wherein 
when the moiety of formula XIII is tetrahydropyrimidine, and when P 1 , P 2 , P 3 , and P 4 
are each CH, and Z ! and one of Z 4 or Z 5 are CC1 and the remaining Z groups are CH. 

In another further embodiment, the MC4-R binding compounds of the invention 
5 do not include compounds of formula XV, wherein the moiety of formula VIII is not 
benzoimidazole if P 1 , P 2 , P 3 , P 4 are each CH, and wherein Z 2 is CMe and the remaining 
Z groups are CH. 

In another further embodiment, the MC4-R binding compounds of the invention 
do not include compounds of formula XVI, wherein the moiety of formula XVI, wherein 
10 L 2 is not NH (e.g., amino), if P 1 , P 2 , P 3 , P 4 , Z 1 , Z 2 , Z 4 , Z 3 , and Z 5 are each CH. In 

another embodiment, the MC4-R binding compounds of formula XVI of the invention 
do not include compounds wherein P groups are substituted to form a naphthyl ring. 

In another embodiment, the invention features a method for treating an MC4-R 
associated state in a mammal by administering an effective amount of a MC4-R binding 
15 compound to a mammal. Compounds of formula (X) are also included in the invention. 
In this embodiment, the compound is of the formula (X): 




N 0- R 



(X) 



wherein 

At and Ar' are aromatic groups; 
20 R 1 1 isselected independently for each position capable of substitution 

from the group hydrogen, cyano, nitro, alkoxy, halogen, alkyl, amino, or aryloxy. 

R 12 is selected for each position capable of substitution from the group 
consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 
25 R 13 is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl (e.g., Ci-Cio 

alkyl, e.g., methyl, ethyl, etc.) acyl, carbonyl, or S0 2 CH 3 , and may optionally be linked 
to an R 16 or an R 16 group; 
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R 16 and R 16 are each independently selected for each position capable of 
substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heterocyclic, carbonyl, or acyl, and may optionally be connected through an alkyl chain 
to R 13 or another R 16 or R 16 ' group, to form a fused or spiro ring system; 
5 X is NR 17 , S, O or a covalent bond; 

R 17 is hydrogen, alkyl, alkenyl, alkynyl, acyl, heterocyclic, or carbonyl; 

R 14 and R 1 5 are each independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, heteroaromatic, halogen, nitro, cyano, amino, or aryl, for each 
occurrence; 
10 wisO, 1,2, 3, or 4; 

eisO, 1,2, or 3; 

f is 0, 1, 2, or 3, and pharmaceutical^ acceptable salts thereof. 
Examples of Ar groups include: 




wherein R 18 is acyl, alkyl or hydrogen. 



15 In a further embodiment, Ar is, , * or r" 
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R 1 1 is selected independently for each aromatic position capable of substitution. 
Exemplary R 11 groups include, but are not limited to, hydrogen, halogen (eg., fluorine, 
chlorine, or bromine), alkyl, amino, and benzyloxy. 

Examples of Ar' groups include: 




5 wherein R 19 is hydrogen, alkyl, acyl, aryl, alkenyl, or alkynyl. 

In a further embodiment, each R 12 group is selected independently from the 
group consisting of hydrogen, alkoxy, halogen (e.g., fluorine, bromine, chlorine, or 
iodine), and cyano. Examples of alkoxy groups include C|-C J0 alkoxy, such as, 
methoxy, ethoxy, n-propoxy, i-propoxy, and cyclopentoxy. 
1 0 Examples of X include covalent bond, S, O and NR 17 . Examples of R 17 include 

hydrogen, alkyl (e.g., C r Ci 0 alkyl, e.g., methyl), or acyl. 

Examples of R 16 and R 16 ' include alkyl and hydrogen. Each R 16 and R 16 ' group 
is selected independently for each occurrence. In a further embodiment, at least one of 
R 16 or R 16 are at least once hydrogen. In another embodiment, at least one of R or R 
* 15 are at least once C r Cio alkyl, e.g., methyl or ethyl. 

In yet another further embodiment, R 14 and R ,s are each independently 
hydrogen, alkyl (e.g., Ci-Cio, e.g., methyl) or phenyl for each occurrence. 

In yet another further embodiment, R 13 is hydrogen, acyl, alkyl (e.g., Ci-Cio 
. alkyl, e.g., methyl, ethyl, etc.) acyl, carboxy, or S0 2 CH 3 . Examples of acyl group 
20 include, but are not limited to, optionally substituted Ci-Cioalkyl acyl (e.g., i- 
propylcarbonyl and benzylcarbonyl). 

In yet another further embodiment, w is 2 or 3. In yet another further 
embodiment, e is 0 or 1 . In yet another further embodiment, f is 0 or 1 . 

In another embodiment, the invention features a method for treating an MC4-R 
25 associated state in a mammal by administering an effective amount of a MC4-R binding 
compound to a mammal. In this embodiment, the compound is of the formula (XI): 
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R 




/ 



(XI) 



wherein 



At and Ar' are aromatic groups, as described above; 

R u is selected independently for each position capable of substitution 



5 from the group hydrogen, halogen, alkyl, amino, cyano, or aryloxy. 

R 12 is selected for each position capable of substitution from the group 
consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

X is NR 17 , S, O or a covalent bond; 
1 0 R 17 is hydrogen, alkyl, acyl, heterocyclic, or carbonyl; 

R 14 and R 15 are each independently selected from the group consisting of 
hydrogen, alkyl, alkenyl, or aryl, for each occurrence; 

R 20 and R 21 are each independently selected from the group consisting of 
substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, hydrogen, or carbonyl, and may 
1 5 optionally be linked to form a heterocycle (e.g., moiphonlinyl, piperazinyl, piperidinyl, 
etc.); 



vis 0, 1,2, 3, 4, 5, or 6; 
eisO, 1,2, or 3; 

f is 0, 1, 2, or 3, and pharmaceutically acceptable salts thereof. 



20 



Examples of Ar, Ar\ R u , R 12 , R 14 , R 15 and X moieties include those described 
for formula (X). 

Other examples of MC4-R binding compounds include compounds of the 
formula (XVIII): 
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(CR ,6 R ,8r ) w 



R 



L 



!lS 

(CH) f 



(Af) R 12 

vy (xviii) 

wherein 

At and Ar' are aromatic groups; 

R n is selected independently for each position capable of substitution 
5 from the group hydrogen, cyano, alkoxy, nitro, halogen, alkyl, amino, or aryloxy; 

R 12 is selected for each position capable of substitution from the group 
consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

R 13 is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl, 
10 carbonyl, or S0 2 CH 3 , and may optionally be linked to an R 16 or an R 16 ' group; 

R 16 and R 16 ' are each independently selected for each position capable of 
substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxy 1, 
cyano, aryl, heterocyclic, carbonyl, or acyl, and may optionally be connected through an 
alkyl chain to R 13 or another R 16 or R 16 group, to form a fased-or spiro ring system; 
15 X is NR 1 \ S, O or a covalent bond; 

R 17 is hydrogen, alkyl, or carbonyl; 

R 14 and R 15 are each independently hydrogen, halogen, or alkyl; 

wis 1,2, 3, or 4; 

eisOorl; 

20 f is 0 or 1 , wherein both e and f are not both 0 if X is a covalent bond, 

and pharmaceutically acceptable salts thereof 

Examples of Ar, Ar\ R n , R 12 , R 14 , R 15 , R 16 and R 16 ' and X moieties include 
those described for formula (X). 

Other examples of MC4-R binding compounds include compounds of the 
25 formulae: 
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Br 



O 



M 



N 



O 




Br 



The invention also includes MC4-R binding compounds such as: 

2-[2-(4-benzyloxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-iodo-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(2-methoxy-5-nitro-benzylsulfany l)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3-chloro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine^ 

2-[2-(2,5-dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3-bromo-benzylsidfanyl)-phenyl]^^ 
1 0 2-[2-(2-iodo-benzylsulfanyl)-phenyl]-4,5-dihydro-l H-imidazole; 

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)^^ 

2-[2-(2-methoxy-5-nitro-benzyloxy)-phenyl]- 1 ,4,5,6-tetrahydropyrimidine; 
2-[2-(2-bromo-benzylsulfanyl)-phenyll-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3-iodo-ben2ylsulfanyl>pheny^^ 
1 5 2-[2K2-methoxy-5-nitro-benzyls^^ 
benzoimidazole; 

2-{2-[2-(2-methoxy-naphthalen-l-yl)^ 

2-[2-(5-bromo-2-methoxy-benzylsulfanyl>phenyl]-l,4,5,6,-tetrahydropyrimid 
2-{2-[2-(2-methyl-naphthalen-l-yl)-e^ 
20 2-{2-[2-(2,3-dihydro-benzo[l ,4]dioxin-5-yl) -ethyl]-phenyl}-l ,4,5,6- 
tetrahydropyrimidine; 

2-[2-(2-methoxy-napthalen-l-ylmethylsuI^ 
2-(2-Benzy Isulfanyl-pheny 1)- 1 ,4,5,6-tetrahydro-pyrimidine; 
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2-(2-Pentadecylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimid^ 

2-(2-Cyclohexy Imethylsulfany 1-pheny 1)- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-MethyI-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrim 

2-[2-(3-Nitro-benzylsulfanyl)-p^^ 
5 2-[2-(3,5-Dimethoxy-benzy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(4-Fluoro-benzyIsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Chloro-benzylsuIfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Fluoro-benzyIsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidm^ 

2-[2-(2,4-Bis-trifluoromethyl-benzylsuIfan^ 
1 0 2-[2-(3-Methoxy-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3,5-Bis-trifluoromethyl-benzy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methoxy-5-nitro-benzyloxy)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 

2-(2-Benzylsulfanyl-phenyl)-4,5-dihydro- 1 H-imidazole; 
1 5 2-[2-(2,6-Difluoro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(Naphthalen-l-ylmethoxy)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 

1 -{2-[2-(2-Chloro-6-fluoro-benzy lsulfanyl)-phenyl]-5,6-dihydro-4H-pyrimidin- 1 -yl}- 

ethanone; 

20 2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-3a,4,5,6,7,7a-hexahydro-lH- 
benzoimidazole; 

2-[2-(2-Iodo-benzylsulfanyl)-phenyl]-3M^^ 
2-[2-(2,5-Dimethy!-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyri 
4-[2-(l,4,5,6-Tetrahydro-pyrin^ 
25 2-[2-(2-Methoxy-5-nitro-benzylsulfanyl)-pyridin-3-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methoxy-benzylsuIfanyl)-phenylH 

2-[2-(2-Cyclopentyloxy-benzy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2,3-Dihydro-benzo[l,4]dioxin-5-yto^ 

pyrimidine; 

30 2-[2-(6-Methoxy-2,3-dihydro-benzo[l,4]dioxm^^ 
tetrahydro-pyrimidine; 

2-[2-(5-fluoro-2-methoxy-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imida2»le; 
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1 -Methy l-2-[2-(naphthalen- 1 -y Imethy Isulfany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-pheny^ 
2-[2-(5-Bromo-2-methoxy-benzyloxy)-phenyl]- 1,4,5,64^^ 
2-[2-(Naphthalen- 1 -yloxymethy!)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dimethyl-l,4 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl^ 
imidazole; 

2-[2-(2,6-Dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
1 0 2-[2-(2-Bromo-6-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsd^ 
2-[5-Bromo-2-(5-bromo-2-methoxy-benzyisulf^^ 
pyrimidine; 

2-[4-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro- 

15 pyrimidine; 

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl)-phen^ 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methyl-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(BiphenyI-3-ylmethylsidfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
20 2-[2-(5-Ch!oro-2-methoxy-benzylsul^ 

2-[2-(2-Methoxy-5-thiophen-3-yl-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(Biphenyl-2-ylmethylsulfanyO 
2-[2-(5-Iodo-2-methoxy-benzylsulf^ 
25 2-[2-(5-Bromo-2-methoxy-benzy lsuIfanyl)-5-fluoro-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^ 
pyrimidine; 

2-[2-(4,4-Dimethoxy-biphenyl-3-ylme^ 
30 pyrimidine; 

2-[2-{9H-Fluoren-9-ylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
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2-[2K3 , -Chloro-4 f -fluoro-4-methoxy-biphenyl-3-ylmethylsulfanyl)-phen 
tetrahydro-pyrimidine; 
2-[2-(l-Naphthalen-l-yl-ethylsul^ 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5^ 
5 2-(2-Benzhydrylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2'-Fluoro-4"-methoxy-[l,^ 
tetrahydro-pyrimidine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine; 
2-[4-(Naphthalen-l -ylmethylsulfanyl)-phenyl]-l ,4,5 ,6-tetrahydro-pyrimidine; 
1 0 2-[2-(5-Ethynyl-2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-cyclopentyloxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-ethoxy-benzy!sulfany!)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
15 2-[2-(5-Bromo-2-propoxy-benzylsulfanyl)-ph^ 

[2-(5-Bromo-2-methoxy-benzylsulfanyl>benzyl]-diethyl-amine^ 

142-(5-Bromo-2-methoxy-benzylsulfanyl)-beii2yl]-piperazine; 

C- {4-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-qm^ } - 

methylamine; 
20 2-[2-(2-Methoxy-5-methyl-benzylsulf^ 

2-[2-(5-Bromo-2-methoxy-benzyloxymethyl)-phenyl]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-dimethyl-amine; 

2-[2-(5-Bromo-2-isopropoxy-benzylsulfan^^ 

2-[2-(2-Ethoxy-naphthaIen-l-ylmetty^ 
25 2-[2-(2-Propoxy-imphthalen-l-ylme%^ 

4-Methoxy-3-[2-(l,4,5,6-tetrahydro-p^ 

benzonitrile; 

l-{4-Methoxy-3-[2-(l,4,5,6-tefr^ 
ethanone; 

30 2-[2-(Naphthalen-l-ylsulfanylm^ 

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine; 
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C-{4-[2-(2-Methoxy-naphthalen-l-ylme%l^^^ 
methylamine; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)^ 

1 -[2-(2-Methoxy-naphthalen- 1 -ylmethyIsulfanyl)-benzyl]-pyrrolidin-3-y lamine; 
5 3-[2-(5-Bromo-2-methoxy-be^ 
imidazo[l ,5-a]pyridine; 

3_[2-(5-Bromo-2-methoxy-be^ 
py rrolo [ 1 ,2-c] imidazole ; 

2- [2-(Benzo[b]thiophen-3-yImethy lsulfanyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
10 2-[3-Fluoro-2-(naphthalen-l-ylme^ 

2<Naphthalen-l-ylmethyIsulfanyl)0-(l,4,5,6-tetrahydro-p^ 

2-[2-(5-Bromo-2-methoxy-benzyls^ 

pyrimidine; 

2- [2-(2-Methoxy«phenylsulfanylmethyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
15 l-{2-[2-(5-Bromo-2-methoxy-benzylsul^ 

3- methyl-butan-l -one; 

1- {2-[2-(5-Bromo-2-methoxy-benz^ 

2- phenyl-ethanone; 

2-[3-(5-Bromo-2-methoxy-benzylsulfan^^ 
20 N-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-guanidine; 

242-(2-Isopropoxy-naphthalen-l-ylmethylsulfanyl)-phenyl]-l,4,5,^ 

pyrimidine; 

2-[2-(2-Cyclopentyloxy-naphth^ 
pyrimidine; 
25 (5-Bromo-2-methoxy-benzyl)-[2-(lA^ 

2-[2-(5-Bromo-2-methoxy-benzylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro- 

pyrimidine; 

2-[2-(2-Methoxy-naphthalen-l-ylsidf^ 
pyrimidine; 

30 2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[3-Chloro-2-(naphthalen-l-ylsul^ 
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2-[2-(6-Bromo-2-methoxy-naphthalen- 1 -y Imelhy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-ChIoro-2-(2-methoxy-naphthalen-l-y^ 
pyrimidine; 

5 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethy])-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-pheny^ 
pyrimidine; 

2-[l-(2-Naphthalen-l-yl-ethyl)-lH^^ 
10 (5-Bromo-2-methoxy-benzyl)-methyl-[2-(l,4,5,6-tetrahydro-pyrimidi 

amine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine; 
2-[2-(2-Chloro-phenylsulfanylmethyl^^ 

2-[2-(2-Bromo-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
1 5 2-(2-o-Tolylsulfanylmethyl-phenyl)-l ,4,5,6-tetrahydro-pyrimidine; 

2-[2^2,5-Dichloro-phenylsulfanylmethyl)-phenyl]-l > 4,5,6-tetrahydro-pyri 

2-(3-Amino-propylamino>6-(5-bromo-2-methoxy-benzylsulfanyl)-benzonitrile^ 

2-[2-(5-Bromo-2-methoxy-benzylsulfany^^ 

[2-(5-Bromo-2-methoxy-benzylsuIfanyl>benzyl]-diethyl-amine; 
20 4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-morpholine; 

345-Bromo-2-methoxy-benzylsulfanyl^^^ 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-^^^ 

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine; 

C-{4-[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzyl]-morpholin-2-yl} - 

25 methylamine; 

l-[3-(5-Bromo-2«methoxy-benzylsulfanyl)-pyrazin-2-yl]-pyrroli 

l-[3^5-Bromo-2-methoxy-benzylsul^ 

1 -[2-(2-Methoxy-naphthalen- 1 -ylmethyIsulfanyl)-benzyl]-pyrrolidin-3-ylamine; 
C-{4-[3-(5-Bromo-2-methoxy-benzylsulfan^^ 
30 methylamine; 

1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 

1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-azetidine; 
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l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chlo^ 

[2-(Naphthalen- 1 -y lmethylsulfanyl)-pheny l]-carbamic acid 1 -aza-bicyclo[2.2.2]oct-3-y 1 
ester; 

[2-(2-Methyl-naphthalen-l -ylmethylsulfanyl)-phenyl]-carbamic acid 1-aza- 
5 bicyclo[2.2.2]oct-3-yl ester; 

[2-(2-Methy 1-naphthalen- 1 -y Imethylsulfany l)-pheny l]-carbamic acid 2-piperidin- 1 -y 1- 
ethyl ester; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)^ 
methanol; 

1 0 4-tert-Butyl-N-naphthalen- 1 -y lmethyl-N-(2-piperidin- 1 -y l-ethyl)-benzamide; 
N^-Dime%l-N'-naphthalen-2-ylme%^ 
diamine; 

N-(5-Bromo-2-methoxy-benzyl)-N\N*-dime^ 
diamine; 

1 5 1 -Naphthalen-1 -ylmethyl-3-phenethyl-l -(2-piperidin- 1 -yl-ethyl)-thiourea; 

3- (4-Dimethylamino-phenyl)-l-(3-dimethylamin^^ 
thiourea; 

4- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzylamino]-piperidine-l- 

carboxylic acid ethyl ester; 
20 2-[2-(2-Naphthalen-l-yl-ethyl)-phenyl]-ethylamine; 

Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen-l-ylmethyl-amide; 

1- [2-(5-Bromo-2-methoxy-benzylsulfany^ 
pyrrolidine; 

(2-Hexyloxy-phenyl)-carbamic acid 2-piperidin- 1-yl-l-piperidin-l-ylmethyl-ethyl ester; 
25 3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-pyrrolidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl>benzyloxymethyl]-pyiTolidine; 

2- [2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-piperidine; 

3- [2-(5-Bromo-2-methoxy-benzylsidfanyl)-benzylamino]-propan-l-ol; 
3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-3-methyl-butan-l-ol; 

30 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-ben2yl]-pyrrolidin-3-ol; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzy l]-pyrrolidin-2-yl } -methanol; 
{l-[2-(Naphthalen-l-ylsulfanylmethyl>ben2yl]-piperidin-2-yl}-methanol; 
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2-[2-(Naphthalen- 1 -ylsulfanylmethy l)-pyrrolidin- 1 -y l]-ethyl-N-pyrrolidine; 
N-pyrrolyl-[ 1 -(2-naphthalen- 1 -yl-ethy l)-pyrrolidin-2-ylmethyl]-amine; 

1- (2-NaphthaIen-l-yl-ethyl)-piperidine-2-carboxylic acid methyl ester; 
(3-Bromo-benzy l)-( 1 -ethy l-pyrrolidin-2-ylmethyl)-naphthalen-l -ylmethyl-amine; 

5 3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine; 

(5-Bromo-2-methoxy-benzyl)-( 1 -ethy 1-py rrolidin-2-y lmethyl)-naphthalen- 1 -ylmethyl- 
amine; 

(I-Ethyl-pyrrolidin-2-ylme%l)-naphtha]en-2-ylmethyl-naphthalen-l-yto 

2- [2-(5-Bromo-2'methoxy-benzylsulfanyl)-benzyloxymethyl]-pyiToH 
10 (3-Bromo-ben2yl)-(3-imidazol-l-yl-pro^ 

(3-ImidazoM -yl-propyl)-naphthalen-2-ylmethyl-naphthalen- 1 -ylmethyi-amine; 
[2-(Naphthalen 1 -ylmethylsulfanyl)-pheny l]-carbamic acid 2-piperidin-l -yl- 1 -piperidin- 

1- ylmethyl-ethyl ester; 

[2-(Naphthalen-l-ylmethylsulfanyI>phenyl]-carbamic acid 2-dimethylamino-ethyl ester; 
1 5 1 -[2-(Naphthalen- 1 -ylsulfanylmethyl)-benzyl]-piperazine; 

[3-(2-Methyl-piperidin-l-yl)-propylH 
amine; 

1 -[3-Chloro-2-(naphthalen- 1 -y isulfanylmethyl)-benzyl]-piperazine; 
N,N-Dimethyl-N-(2-naphthalen- 1 -y 1-ethy l)-N'-naphthalen- 1 -ylmethyl-ethane- 1 ,2- 

20 diamine; 

{l-[2-(5-Bromo-2-methoxy-benzylsulf^^ 

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 

[3-(2-Me%H>iperidin-l-yl>propylH2<2-^^ 

1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl>benzyl]-piperazine; 
25 { 1 -[3-Chloro-2-(naphtha!en-l -ylsulfanylmethyl>benzyl]-piperidin-2-yI}-methanol; 

{l-[2-(5-Bromo-2-methoxy-benzyIsu^ 

{ 1 -[2-(2-Naphthalen-l-yl-ethyl)-ben^ 

[3-(2-Methyl-piperidin-l-yl)-propyl^^ 

l.[2-(2-Naphthalen-l-yU%l)-benzyl]-pyrrolidin-3-ylamine; 
30 l-Phenyl-3i>iperazin-l-yl-5,6J,8-tetr^ 

2- [2-(5-Bromo-2-methoxy-benzylsulfan^^^ 
pyrimidine; 
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2-[2-(4-Methoxy-biphenyI-3-ylmethylsul^ 

2-[2-(2-Methoxy-5-phenyletty^ 

pyrimidine; 

2-[2-{2-Naphthalen- 1 -yl-ethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
5 2-[3-(2-Methoxy-naphthalen- 1 -y!sulfanylmethyl)4hiophen-2-yl]-l ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2,5-Dimethoxy-pheny lsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(4-Methyl-naphthalen-l-ylmethyl^^^ 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)^ 
10 lH-imidazole; 

2-[2-(5-Bromo-2-methoxy-ben^ 
tetrahydro-pyrimidine; 

2-[3-(Naphthalen-l-ylsulfanylmethyl)-thiophen-2-yl]-l,4,5,^ 
2-{242-(5-Bromo-2-methoxy-phenyi)-e%^^ 
1 5 2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 A5,6-tetrahydro-pyrimidine; 
2-{2-[2<5-Bromo-2-methoxy-phenyl)H^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfany^^^ 
pyrimidine; 

20 2-[2-(Naphthalen-l-ylsuIfanylmethyl)-phenyl]^,5-dihydro-lH-imidazole; 

2-[3-Fluoro-2Knaphthalen-l-ylsul^^ 

2-[3-Bromo-2Knaphthalen-l-yisulf^ 

2-{2-[2-(5-Bromo-2-methoxyi>henyl^^ 

pyrimidine; 
25 2-[2K2-Methoxy-5-trifluorome^ 

pyrimidine; 

2-[4-(Naphthalen- 1 -ylsulfanylmethyl>thiophen-3-yl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(Naphthden-l-yisulfanylm^^ 
2-{242-(5-Bromo-2-methoxy-phenyl)^thyl]-3^ 
30 tetrahydro-pyrimidine; 

2-[2-(2-Naphthalen-l -yI-e%I)-3-trifluoromethyI-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(6-Fluoro-naphthaIen-l -ylmethylsuifanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
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{ 1 -[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzy l]-piperidin-2-yl}-methanol; 
2-[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^ 
propylj-amine; 
5 l-[2-(5-Bromo-2-methoxy-benzyls^ 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperazine; 
5,5-Dimethyl-2-[2-(2-naphthalen-l-yl-e%^ 

2- [3-Fluoro-2-(2-naphthalen-l-yl-ethy^^ 
imidazole; 

1 0 2-[2-(5-Bromo-2-methoxy-benzylsulfany l)-3 ,5-difluoro-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyi)-3,5-difluoro-phenyl]-5,5-dimethyl-4,5- 
dihydro-1 H-imidazole; 

3- (2-Naphthalen- 1 -yl-ethyl)-2-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine; 
1 5 Amino-[2-(2-naphthalen- 1 -yl-ethyl)-pheny l]-acetonitrile; 

1- [2-(2-Naphthalen-l-yl-ethyl)-phenyl]-ethane-l,2-diamine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-4-me%l-4,5-dihydro-lH- 

imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-^^ 
20 imidazole; 

2-[2-(5-Bromo-2-methoxy-tenzylsulfanyl)-3-^ 
imidazole; 

2-[2^5-Bromo-2-methoxy-benzylsulfany^^ 
pyrimidine; 

25 2-[3-Fluoro-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]-5 ,5-dimethyl-4,5-dihydro- 1 H- 
imidazole; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-l-metty^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4- 
30 dimethyl-4,5-dihydro- 1 H-imidazole; 

2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5- 
dimethyl-l,4,5,6-tetrahydro-pyrimidine; 
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2-[3-Methoxy-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2^2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro^^ 

pyrimidin-5-ol; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^ 
5 pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyl-l,4,5 
pyrimidine, and pharmaceutical acceptable salts thereof. 

Other compounds of the invention are shown in Table 4. 

In one further embodiment, the methods of the invention do not include methods 

1 0 wherein 2-[2-(2,5-dichlorothiophen-3-ylmethylsulfanyl)-phenyl]-l , 4, 5, 6- 

tetrahydropyrimidine (Compound A); 2[2-(2-chloro- 6-fluoro-benzyIsulfanyl)-phenyI]- 
1, 4, 5, 6-tetrahydropyrimidine (Compound B); l-(6-bromo-2-chloro-quinolin-4-yl)-3- 
(2-diethylaminoethyl)-urea (Compound AN); 2-[2-(2,6-difluorobenzylsulfanyl>phenyl]- 
1, 4, 5, 6-tetrahydropyrimidine (Compound AO); l-(4-hydroxy-l, 3, 5-trimethyl- 

1 5 piperadin-4-y l)-ethanone (Compound AR); 4,6-dimethyl-2-piperazin- 1 -yl-pyrimidine 
(Compound FP); 2-piperazin-l -yl-pyrimidine (Compound FR); l-pyridin-2-yl- 
piperazine (Compound FS); 2-piperazin-l -yI-4-trifluoromethyl pyrimidine (Compound 
FT); 6-piperazin-l-yl-7-trifluoromethyl-thieno[3,2-b]pyridine-3-carboxylic acid methyl 
ester (Compound FU); 5-bromo-2-piperazin-l-yl)-pyrimidine (Compound FV); l-(3- 

20 trinuoromethyl-pyridin-2-yl)-piperazine (Compound F W); 1 -(5-trifluoromethyl-pyridin- 
2-yl)-piperazine (Compound FX); piperazine (Compound KY); or (2-Hexyloxy-phenyl> 
carbamic acid 2-piperidin-l-yl-l-piperidin-l-ylmethyl-ethyl ester (Compound OQ) are 
used as MC4-R binding compounds. In another further embodiment, the compounds 
claimed as MC4-R binding compounds do not include those listed above. 

25 In another embodiment, the methods of the invention do not include methods 

wherein 2-naphthalen-l-ylmethyl-4,5-dihydro-lH-imidazole (NAPHAZOLINE; 
Compound AS); 10-[2-(l-methyl-piperadin-2-yl)-ethyl]-2-methylsulfanyl-10H- 
phenothiazine (THORADI AZINE; THIODIAZINE; Compound AP); (2,6-dichloro- 
phenyl>imidazolidin-2-ylidene-amine (CLONIDINE; Compound AY); or 2-benzyl-4,5- 

30 dihydro-lH-imidazole (TOLAZOLINE; Compound AZ) are used as MC4-R binding 
compounds. In another further embodiment, the invention pertain to compounds other 
than those listed above as MC4-R binding compounds. 



WO 01/10842 



PCT/US00/21327 



-59- 

In another further embodiment, the methods of the invention do not include 5-(4- 
chloro-phenyl)-2,5-dihydro-3H-imidazo[2,l-a]-isoindoi-5^>l (MASPINDOL; 
Compound DT) as an MC4-R binding compound. In one embodiment, the compounds 
of the invention include MC4-R binding compounds other than MASPINDOL. 

5 The term "alkyl" includes saturated aliphatic groups, including straight-chain 

alkyl groups (e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
etc.), branched-chain alkyl groups (isopropyl, tert-butyl, isobutyl, etc.), cycloalkyl 
(alicyclic) groups (cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl), alkyl 
substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups. The term alkyl 

10 further includes alkyl groups, which can further include oxygen, nitrogen, sulfur or 
phosphorous atoms replacing one or more carbons of the hydrocarbon backbone. In an 
embodiment, a straight chain or branched chain alkyl has 10 or fewer carbon atoms in its 
backbone (e.g., Ci-C !0 for straight chain, C3-C10 for branched chain), and more 
preferably 6 or fewer. Likewise, preferred cycloalkyls have from 4-7 carbon atoms in 

1 5 their ring structure, and more preferably have 5 or 6 carbons in the ring structure. 

Moreover, the term alkyl includes both "unsubstituted alkyls" and "substituted 
alkyls", the latter of which refers to alkyl moieties having substituents replacing a 
hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can 
include, for example, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, 

20 arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, 
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, 
phosphinato, cyano, amino (including alkyi amino, dialkylamino, arylamino, 
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 

25 arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonartiido, 
nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or 
heteroaromatic moiety. Cycloalkyls can be further substituted, e.g., with the 
substituents described above. An "alkylaryl" or an "aralkyl" moiety is an alkyl 

30 substituted with an aryl (e.g., phenylmethyl (benzyl)). The term "alkyl" also includes 
the side chains of natural and unnatural amino acids. Examples of halogenated alkyl 
groups include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, 
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dichloromethyl, trichloromethyl, perfluoromethyl, perchloromethyl, perfluoroethyl, 
perchloroethyl, etc. 

The term "aryl" includes groups, including 5- and 6-membered single-ring 
aromatic groups that may include from zero to four heteroatoms, for example, benzene, 

5 phenyl, pyrrole, furan, thiophene, thiazole, isothiaozole, imidazole, triazole, tetrazole, 
pyrazole, oxazole, isooxazole, pyridine, pyrazine, pyridazine, and pyrimidine, and the 
like. Furthermore, the term "aryl" includes multicyclic aryl groups, e.g., tricyclic, 
bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole, 
benzoimidazole, benzothiophene, methylenedioxyphenyl, quinoline, isoquinoline, 

10 napthridine, indole, benzofuran, purine, benzofuran, deazapurine, or indolizine. Those 
aryl groups having heteroatoms in the ring structure may also be referred to as "aryl 
heterocycles", "heterocycles "heteroaryls" or "heteroaromatics". The aromatic ring 
can be substituted at one or more ring positions with such substituents as described 
above, as for example, halogen, hydroxyl, alkoxy, alkylcarbonyloxy, arylcarbonyloxy, 

1 5 alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 

alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl, 
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl 
amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino 

20 (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, 
imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, 
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or 
an aromatic or heteroaromatic moiety. Aryl groups can also be fused or bridged with 
alicyclic or heterocyclic rings which are not aromatic so as to form a polycycle (e.g., 

25 tetralin). 

The term "alkenyl" includes unsaturated aliphatic groups analogous in length and 
possible substitution to the alkyls described above, but that contain at least one double 
bond. 

For example, the term "alkenyl" includes straight-chain alkenyl groups (e.g., 
30 ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, etc.), 
branched-chain alkenyl groups, cycloalkenyl (alicyclic) groups (cyclopropenyl, 
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl), alkyl or alkenyl substituted 
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cycloalkenyl groups, and cycloalkyl or cycloalkenyl substituted alkenyl groups. The 
term alkenyl fiirther includes alkenyl groups which include oxygen, nitrogen, sulfur or 
phosphorous atoms replacing one or more carbons of the hydrocarbon backbone. In 
certain embodiments, a straight chain or branched chain alkenyl group has 6 or fewer 

5 carbon atoms in its backbone (e.g., C2-Cg for straight chain, C3-C6 for branched chain). 
Likewise, cycloalkenyl groups may have from 3-8 carbon atoms in their ring structure, 
and more preferably have 5 or 6 carbons in the ring structure. The term C 2 -C6 includes 
alkenyl groups containing 2 to 6 carbon atoms. 

Moreover, the term alkenyl includes both "unsubstituted alkenyls" and 

10 "substituted alkenyls", the latter of which refers to alkenyl moieties having substituents 
replacing a hydrogen on one or more carbons of the hydrocarbon backbone. Such 
substituents can include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, 

1 5 alky laminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, 
phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino, 
arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, 

20 nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or 
heteroaromatic moiety. 

The term "alkynyl" includes unsaturated aliphatic groups analogous in length 
and possible substitution to the alkyls described above, but which contain at least one 
triple bond. 

25 For example, the term "alkynyl" includes straight-chain alkynyl groups (e.g., 

ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, 
etc.), branched-chain alkynyl groups, and cycloalkyl or cycloalkenyl substituted alkynyl 
groups. The term alkynyl further includes alkynyl groups which include oxygen, 
nitrogen, sulfur or phosphorous atoms replacing one or more carbons of the hydrocarbon 

30 backbone. In certain embodiments, a straight chain or branched chain alkynyl group has 
6 or fewer carbon atoms in its backbone (e.g., C2-Cg for straight chain, C3-C6 for 
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branched chain). The term C 2 -C 6 includes alkynyl groups containing 2 to 6 carbon 
atoms. 

Moreover, the term alkynyl includes both "unsubstituted alkynyls" and 
"substituted alkynyls", the latter of which refers to alkynyl moieties having substituents 

5 replacing a hydrogen on one or more carbons of the hydrocarbon backbone. Such 

substituents can include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, 
carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, 

10 phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino, 

arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, 
arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, 
nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or 

1 5 heteroaromatic moiety. 

Unless the number of carbons is otherwise specified, "lower alkyl" as used 
herein means an alkyl group, as defined above, but having from one to five carbon 
atoms in its backbone structure. "Lower alkenyl" and "lower alkynyl" have chain 
lengths of, for example, 2-5 carbon atoms. 

20 The term "acyl" includes compounds and moieties which contain the acyl radical 

(CH3CO-) or a carbonyl group. The term "substituted acyl" includes acyl groups where 
one or more of the hydrogen atoms are replaced by for example, alkyl groups, alkynyl 
groups, halogens, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 

25 aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, 
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, 

30 sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or 
an aromatic or heteroaromatic moiety. 
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The term "acylamino" includes moieties wherein an acyl moiety is bonded to an 
amino group. For example, the term includes alkylcarbonylamino, arylcarbonylamino, 
carbamoyl and ureido groups. 

The term "aroyl" includes compounds and moieties with an aryl or 
5 heteroaromatic moiety bound to a carbonyl group. Examples of aroyl groups include 
phenylcarboxy, naphthyl carboxy, etc. 

The terms "alkoxyalkyl", "alkylaminoalkyl" and "thioalkoxyalkyl" include alkyl 
groups, as described above, which further include oxygen, nitrogen or sulfur atoms 
replacing one or more carbons of the hydrocarbon backbone, e.g., oxygen, nitrogen or 
10 sulfur atoms. 

The term "alkoxy" includes substituted and unsubstituted alkyl, alkenyl, and 
alkynyl groups covalently linked to an oxygen atom. Examples of alkoxy groups 
include methoxy, ethoxy, isopropyloxy, propoxy, butoxy, and pentoxy groups and may 
include cyclic groups such as cyclopentoxy. Examples of substituted alkoxy groups 

15 include halogenated alkoxy groups. The alkoxy groups can be substituted with groups 
such as alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, 
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino 

20 (including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), 
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), 
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, 
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, 
alkylaryl, or an aromatic or heteroaromatic moieties. Examples of halogen substituted 

25 alkoxy groups include, but are not limited to, fluoromethoxy, difluoromethoxy, 
trifluoromethoxy, chloromethoxy, dichloromethoxy, trichloromethoxy, etc. 

The term "amine" or "amino" includes compounds where a nitrogen atom is 
covalently bonded to at least one carbon or heteroatom. The term "alkyl amino" 
includes groups and compounds wherein the nitrogen is bound to at least one additional 

30 alkyl group. The term "dialkyl amino" includes groups wherein the nitrogen atom is 
bound to at least two additional alkyl groups. The term "arylamino" and "diarylamino" 
include groups wherein the nitrogen is bound to at least one or two aryl groups, 
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respectively. The term "alkylarylamino " "alkylaminoaryl" or "arylaminoalkyr refers 
to an amino group which is bound to at least one alkyl group and at least one aryl group. 
The term "alkaminoalkyl" refers to an alkyl, alkenyl, or alkynyl group bound to a 
nitrogen atom which is also bound to an alkyl group. 

5 The term "amide" or "aminocarboxy" includes compounds or moieties which 

contain a nitrogen atom which is bound to the carbon of a carbonyl or a thiocarbonyl 
group. The term includes "alkaminocarboxy" groups which include alkyl, alkenyl, or 
alkynyl groups bound to an amino group bound to a carboxy group. It includes 
arylaminocarboxy groups which include aryl or heteroaryl moieties bound to an amino 

10 group which is bound to the carbon of a carbonyl or thiocarbonyl group. The terms 
"aikylaminocarboxy," "alkenylaminocarboxy " "alkynylaminocarboxy," and 
"arylaminocarboxy" include moieties wherein alkyl, alkenyl, alkynyl and aryl moieties, 
respectively, are bound to a nitrogen atom which is in turn bound to the carbon of a 
carbonyl group. 

1 5 The term "carbonyl" or "carboxy" includes compounds and moieties which 

contain a carbon connected with a double bond to an oxygen atom, and tautomeric forms 
thereof. Examples of moieties which contain a carbonyl include aldehydes, ketones, 
carboxylic acids, amides, esters, anhydrides, etc. The term "carboxy moiety" or 
"carbonyl moiety" refers to groups such as "alkylcarbonyl" groups wherein an alkyl 

20 group is covalently bound to a carbonyl group, "alkenylcarbonyl" groups wherein an 
alkenyl group is covalently bound to a carbonyl group, "alkynylcarbonyl" groups 
wherein an alkynyl group is covalently bound to a carbonyl group, "arylcarbonyl" 
groups wherein an aryl group is covalently attached to the carbonyl group. Furthermore, 
the term also refers to groups wherein one or more heteroatoms are covalently bonded to 

25 the carbonyl moiety. For example, the term includes moieties such as, for example, 
aminocarbonyl moieties, (wherein a nitrogen atom is bound to the carbon of the 
carbonyl group, e.g., an amide), aminocarbonyloxy moieties, wherein an oxygen and a 
nitrogen atom are both bond to the carbon of the carbonyl group (e.g., also referred to as 
a "carbamate"). Furthermore, aminocarbonylamino groups (e.g., ureas) are also include 

30 as well as other combinations of carbonyl groups bound to heteroatoms (e.g., nitrogen, 
oxygen, sulfur, etc. as well as carbon atoms). Furthermore, the heteroatom can be 
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further substituted with one or more alkyl, alkenyl, alkynyl, aryl, aralkyl, acyl, etc. 
moieties. 

The term "thiocarbonyl" or "thiocarboxy" includes compounds and moieties 
which contain a carbon connected with a double bond to a sulfur atom. The term 

5 "thiocarbonyl moiety" includes moieties which are analogous to carbonyl moieties. For 
example, "thiocarbonyl" moieties include aminothiocarbonyl, wherein an amino group 
is bound to the carbon atom of the thiocarbonyl group, furthermore other thiocarbonyl 
moieties include, oxythiocarbonyls (oxygen bound to the carbon atom), 
aminothiocarbonylamino groups, etc. 

10 The term "ether" includes compounds or moieties which contain an oxygen 

bonded to two different carbon atoms or heteroatoms. For example, the term includes 
"alkoxyalkyl" which refers to an alkyl, alkenyl, or alkynyl group covalently bonded to 
an oxygen atom which is covalently bonded to another alkyl group. 

The term "ester" includes compounds and moieties which contain a carbon or a 

1 5 heteroatom bound to an oxygen atom which is bonded to the carbon of a carbonyl group. 
The term "ester" includes alkoxycarboxy groups such as methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentoxycarbonyl, etc. The alkyl, 
alkenyl, or alkynyl groups are as defined above. 

The term At thioether" includes compounds and moieties which contain a sulfur 

20 atom bonded to two different carbon or hetero atoms. Examples of thioethers include, 
but are not limited to alkthioalkyls, alkthioalkenyls, and alkthioalkynyls. The term 
"alkthioalkyls" include compounds with an alkyl, alkenyl, or alkynyl group bonded to a 
sulfur atom which is bonded to an alkyl group. Similarly, the term "alkthioalkenyls" 
and alkthioalkynyls" refer to compounds or moieties wherein an alkyl, alkenyl, or 

25 alkynyl group is bonded to a sulfur atom which is covalently bonded to an alkynyl 
group. 

The term "hydroxy" or "hydroxyl" includes groups with an -OH or -0\ 

The term "halogen" includes fluorine, bromine, chlorine, iodine, etc. The term 

"perhalogenated" generally refers to a moiety wherein all hydrogens are replaced by 
30 halogen atoms. 

The terms "polycyclyl" or "polycyclic radical" include moieties with two or 

more rings (e.g., cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) 
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in which two or more carbons are common to two adjoining rings, e.g., the rings are 
"fused rings". Rings that are joined through non-adjacent atoms are termed "bridged" 
rings. Each of the rings of the polycycle can be substituted with such substituents as 
described above, as for example, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, 

5 alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, 
alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl, alkylthiocarbonyl, 
alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, 
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including 

10 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, 
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, 
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkyl, 
alkylaryl, or an aromatic or heteroaromatic moiety. 

The term "heteroatom" includes atoms of any element other than carbon or 

1 5 hydrogen. Preferred heteroatoms are nitrogen, oxygen, sulfur and phosphorus. 

The term "heterocycle" or "heterocyclic" includes saturated, unsaturated, 
aromatic ("heteroaryls" or "heteroaromatic") and polycyclic rings which contain one or 
more heteroatoms. Examples of heterocycles include, for example, benzodioxazole, 
benzofuran, benzoimidazole, benzothiazole, benzothiophene, benzoxazole, deazapurine, 

20 furan, indole, indolizine, imidazole, isooxazole, isoquinoline, isothiaozole, 

methylenedioxyphenyl, napthridine, oxazole, purine, pyrazine, pyrazole, pyridazine, 
pyridine, pyrimidine, pyrrole, quinoline, tetrazole, thiazole, thiophene, and triazole. 
Other heterocycles include morpholine, piprazine, piperidine, thiomorpholine, and 
thioazolidine. The heterocycles may be substituted or unsubstituted. Examples of 

25 substituents include, for example, halogen, hydroxyl, alkylcarbonyloxy, 

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, 
alkoxycarbonyl, alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, 
alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl, 
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino 

30 (including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), 
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), 
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, 
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sulfonato, sulfamoyl, sulfonamide), nitro, trifluoromethyl, cyano, azido, heterocyclyl, 
alkyl, alkylaryl, or an aromatic or heteroaromatic moiety. 

It will be noted that the structure of some of the compounds of this invention 
includes asymmetric carbon atoms. It is to be understood accordingly that the isomers 

5 arising from such asymmetry (e.g., all enantiomers and diastereomers) are included 
within the scope of this invention, unless indicated otherwise. Such isomers can be 
obtained in substantially pure form by classical separation techniques and by 
stereochemically controlled synthesis. Furthermore, the structures and other compounds 
and moieties discussed in this application also include all tautomers thereof. 

10 In a further embodiment, the compound is an antagonist of the MC4-R. In 

another embodiment, the compound is an agonist of the MC4-R. Compounds which are 
agonists of MC4-R can be identified using the cAMP assay given in Example 5. 

The term "administering" includes routes of administration which allow the 
MC4-R binding compound to perform its intended function, e.g. interacting with MC4- 

1 5 Rs and/or treating a MC4-R associated state. Examples of routes of administration 
which can be used include parental injection (e.g., subcutaneous, intravenous, and 
intramuscular), intraperitoneal injection, oral, inhalation, and transdermal. The injection 
can be bolus injections or can be continuous infusion. Depending on the route of 
administration, the MC4-R binding compound can be coated with or disposed in a 

20 selected material to protect it from natural conditions which may detrimentally effect its 
ability to perform its intended function. The MC4-R binding compound can be 
administered alone or with a pharmaceutical^ acceptable carrier. Further, the MC4-R 
binding compound can be administered as a mixture of MC4-R binding compounds, 
which also can be coadministered with a pharmaceutically acceptable carrier. The 

25 MC4-R binding compound can be administered prior to the onset of a MC4-R associated 
state, or after the onset of a MC4-R associated state. The MC4-R binding compound 
also can be administered as a prodrug which is converted to another form in vivo. 

In one embodiment of the invention, the invention includes methods of treating 
an MC4-R associated state by administering the MC4-R binding compound of the 

30 invention in combination with art recognized compounds, e.g., therapeutic agents. For 
example, a patient suffering from cachexia resulting from HIV, may be treated using 
both the MC4-R binding compounds of the invention in combination with art recognized 



WO 01/10842 



PCT/US00/21327 



-68- 

compounds for treating the cachexia or HIV itself. The term "combination with" 
includes both simultaneous administration as well as administration of the MC4-R 
binding compound before the art recognized compound or after the compound. The 
period between administrations of the MC4-R binding compound and the other agent 

5 may be any length of time which allows the compositions to perform their intended 
function, e.g., the interval may be between few minutes, an hour, more than one hour, 
etc. In addition, the MC4-R binding compounds may also be administered in 
combination with other MC4-R binding compounds of the invention. 

The invention also features a pharmaceutical composition for the treatment of a 

1 0 MC4-R associated state in a mammal. The pharmaceutical composition includes a 
pharmaceutical^ acceptable carrier and an effective amount of an MC4-R binding 
compound of the formula (I): 

B-Z-E (I) 
wherein B is an anchor moiety, Z is a central moiety, and E is a MC4-R interacting 

1 5 moiety. In other embodiments, the pharmaceutical compositions of the invention 
include MC4-R binding compounds of formulae II, III, IV, V, VI, VII, VIII, IX, X, 
and/or XL Pharmaceutical compositions comprising pharmaceutical^ acceptable salts 
of at least one MC4-R binding compound are also included. 

The language "effective amount" of the compound is that amount necessary or 

20 sufficient to treat or prevent a MC4-R associated state, e.g. prevent the various 
morphological and somatic symptoms of a MC4-R associated state. The effective 
amount can vary depending on such factors as the size and weight of the subject, the 
type of illness, or the particular MC4-R binding compound. For example, the choice of 
the MC4-R binding compound can affect what constitutes an "effective amount". One 

25 of ordinary skill in the art would be able to study the aforementioned factors and make 
the determination regarding the effective amount of the MC4-R binding compound 
without undue experimentation. An in vivo assay as described in Example 4 below or an 
assay similar thereto (e.g., differing in choice of cell line or type of illness) also can be 
used to determine an "effective amount" of a MC4-R binding compound. The ordinarily 

30 skilled artisan would select an appropriate amount of a MC4-R binding compound for 
use in the aforementioned in vivo assay. Advantageously, the effective amount is 
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effective to treat a disorder associated with pigmentation or weight loss, e.g., weight loss 
is a result of anorexia nervosa, old age, cancer cachexia, or HIV cachexia. 

The regimen of administration can affect what constitutes an effective amount. 
The MC4-R binding compound can be administered to the subject either prior to or after 
5 the onset of a MC4-R associated state. Further, several divided dosages, as well as 
staggered dosages, can be administered daily or sequentially, or the dose can be 
continuously infused, or can be a bolus injection. Further, the dosages of the MC4-R 
binding compound(s) can be proportionally increased or decreased as indicated by the 
exigencies of the therapeutic or prophylactic situation. 
10 The term "treated," "treating" or "treatment" includes the diminishment or 

alleviation of at least one symptom associated or caused by the state, disorder or disease 
being treated. For example, treatment can be diminishment of one or several symptoms 
of a disorder or complete eradication of a disorder. 

The language "pharmaceutical composition" includes preparations suitable for 
1 5 administration to mammals, e.g., humans. When the compounds of the present 

invention are administered as pharmaceuticals to mammals, e.g., humans, they can be 
given per se or as a pharmaceutical composition containing, for example, 0.1 to 99.5% 
(more preferably, 0.5 to 90%) of active ingredient in combination with a 
pharmaceutically acceptable carrier. 
20 The phrase "pharmaceutically acceptable carrier" is art recognized and includes a 

pharmaceutically acceptable material, composition or vehicle, suitable for administering 
compounds of the present invention to mammals. The carriers include liquid or solid 
filler, diluent, excipient, solvent or encapsulating material, involved in carrying or 
transporting the subject agent from one organ, or portion of the body, to another organ, 
25 or portion of the body. Each carrier must be "acceptable" in the sense of being 

compatible with the other ingredients of the formulation and not injurious to the patient. 
Some examples of materials which can serve as pharmaceutically acceptable carriers 
include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch and 
potato starch; cellulose, and its derivatives, such as sodium carboxymethyl cellulose, 
30 ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients, 
such as cocoa butter and suppository waxes; oils, such as peanut oil, cottonseed oil, 
safflower oil, sesame oil, olive oil, corn oil and soybean oil; glycols, such as propylene 
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glycol; polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; esters, such 
as ethyl oleate and ethyl laurate; agar; buffering agents, such as magnesium hydroxide 
and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's 
solution; ethyl alcohol; phosphate buffer solutions; and other non-toxic compatible 

5 substances employed in pharmaceutical formulations. 

Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate and 
magnesium stearate, as well as coloring agents, release agents, coating agents, 
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also be 
present in the compositions. 

1 0 Examples of pharmaceutical^ acceptable antioxidants include: water soluble 

antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium 
metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl 
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, 
propyl gallate, a-tocopherol, and the like; and metal chelating agents, such as citric acid, 

15 ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the 
like. 

Formulations of the present invention include those suitable for oral, nasal, 
topical, transdermal, buccal, sublingual, rectal, vaginal and/or parenteral administration. 
The formulations may conveniently be presented in unit dosage form and may be 

20 prepared by any methods well known in the art of pharmacy. The amount of active 
ingredient which can be combined with a carrier material to produce a single dosage 
form will generally be that amount of the compound which produces a therapeutic 
effect. Generally, out of one hundred per cent, this amount will range from about 1 per 
cent to about ninety-nine percent of active ingredient, preferably from about 5 per cent 

25 to about 70 per cent, most preferably from about 1 0 per cent to about 30 per cent. 

Methods of preparing these formulations or compositions include the step of 
bringing into association a compound of the present invention with the carrier and, 
optionally, one or more accessory ingredients. In general, the formulations are prepared 
by uniformly and intimately bringing into association a compound of the present 

30 invention with liquid carriers, or finely divided solid carriers, or both, and then, if 
necessary, shaping the product. 



WO 01/10842 



PCT/USOO/21327 



-71- 

Formulations of the invention suitable for oral administration may be in the form 
of capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually sucrose and 
acacia or tragacanth), powders, granules, or as a solution or a suspension in an aqueous 
or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an 
5 elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or 
sucrose and acacia) and/or as mouth washes and the like, each containing a 
predetermined amount of a compound of the present invention as an active ingredient. A 
compound of the present invention may also be administered as a bolus, electuary or 
paste. 

10 In solid dosage forms of the invention for oral administration (capsules, tablets, 

pills, dragees, powders, granules and the like), the active ingredient is mixed with one or 
more pharmaceutical^ acceptable carriers, such as sodium citrate or dicalcium 
phosphate, and/or any of the following: fillers or extenders, such as starches, lactose, 
sucrose, glucose, mannitol, and/or silicic acid; binders, such as, for example, 

15 carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia; 
humectants, such as glycerol; disintegrating agents, such as agar-agar, calcium 
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate; 
solution retarding agents, such as paraffin; absorption accelerators, such as quaternary 
ammonium compounds; wetting agents, such as, for example, cetyl alcohol and glycerol 

20 monostearate; absorbents, such as kaolin and bentonite clay; lubricants, such a talc, 
calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, 
and mixtures thereof; and coloring agents. In the case of capsules, tablets and pills, the 
pharmaceutical compositions may also comprise buffering agents. Solid compositions of 
a similar type may also be employed as fillers in soft and hard-filled gelatin capsules 

25 using such excipients as lactose or milk sugars, as well as high molecular weight 
polyethylene glycols and the like. 

A tablet may be made by compression or molding, optionally with one or more 
accessory ingredients. Compressed tablets may be prepared using binder (for example, 
gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, 

30 disintegrant (for example, sodium starch glycolate or cross-linked sodium 

carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets may be 
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made by molding in a suitable machine a mixture of the powdered compound moistened 
with an inert liquid diluent. 

The tablets, and other solid dosage forms of the pharmaceutical compositions of 
the present invention, such as dragees, capsules, pills and granules, may optionally be 

5 scored or prepared with coatings and shells, such as enteric coatings and other coatings 
well known in the pharmaceutical-formulating art. They may also be formulated so as to 
provide slow or controlled release of the active ingredient therein using, for example, 
hydroxypropylmethyl cellulose in varying proportions to provide the desired release 
profile, other polymer matrices, liposomes and/or microspheres. They may be sterilized 

1 0 by, for example, filtration through a bacteria-retaining filter, or by incorporating 
sterilizing agents in the form of sterile solid compositions which can be dissolved in 
sterile water, or some other sterile injectable medium immediately before use. These 
compositions may also optionally contain opacifying agents and may be of a 
composition that they release the active ingredient(s) only, or preferentially, in a certain 

1 5 portion of the gastrointestinal tract, optionally, in a delayed manner. Examples of 
embedding compositions which can be used include polymeric substances and waxes. 
The active ingredient can also be in micro-encapsulated form, if appropriate, with one or 
more of the above-described excipients. 

Liquid dosage forms for oral administration of the compounds of the invention 

20 include pharmaceutical^ acceptable emulsions, microemulsions, solutions, suspensions, 
syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may 
contain inert diluent commonly used in the art, such as, for example, water or other 
solvents, solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol, 
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3- 

25 butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor and 
sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters 
of sorbitan, and mixtures thereof. 

Besides inert dilutents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, coloring, 

30 perfuming and preservative agents. 

Suspensions, in addition to the active compounds, may contain suspending 
agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and 
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sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar- 
agar and tragacanth, and mixtures thereof. 

Formulations of the pharmaceutical compositions of the invention for rectal or 
vaginal administration may be presented as a suppository, which may be prepared by 

5 mixing one or more compounds of the invention with one or more suitable nonirritating 
excipients or carriers comprising, for example, cocoa butter, polyethylene glycol, a 
suppository wax or a salicylate, and which is solid at room temperature, but liquid at 
body temperature and, therefore, will melt in the rectum or vaginal cavity and release 
the active compound. 

1 0 Formulations of the present invention which are suitable for vaginal 

administration also include pessaries, tampons, creams, gels, pastes, foams or spray 
formulations containing such carriers as are known in the art to be appropriate. 

Dosage forms for the topical or transdermal administration of a compound of this 
invention include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, 

15 patches and inhalants. The active compound may be mixed under sterile conditions with 
a pharmaceutically acceptable carrier, and with any preservatives, buffers, or propellants 
which may be required. 

The ointments, pastes, creams and gels may contain, in addition to an active 
compound of this invention, excipients, such as animal and vegetable fats, oils, waxes, 

20 paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, 
bentonites, silicic acid, talc and zinc oxide, or mixtures thereof. 

Powders and sprays can contain, in addition to a compound of this invention, 
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and 
polyamide powder, or mixtures of these substances. Sprays can additionally contain 

25 customary propellants, such as chlorofluorohydrocarbons and volatile unsubstituted 
hydrocarbons, such as butane and propane. 

Transdermal patches have the added advantage of providing controlled delivery 
of a compound of the present invention to the body. Such dosage forms can be made by 
dissolving or dispersing the compound in the proper medium. Absorption enhancers can 

30 also be used to increase the flux of the compound across the skin. The rate of such flux 
can be controlled by either providing a rate controlling membrane or dispersing the 
active compound in a polymer matrix or gel. 
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Ophlhalmic formulations, eye ointments, powders, solutions and the like, are 
also contemplated as being within the scope of this invention. 

Pharmaceutical compositions of this invention suitable for parenteral 
administration comprise one or more compounds of the invention in combination with 

5 one or more pharmaceutical^ acceptable sterile isotonic aqueous or nonaqueous 
solutions, dispersions, suspensions or emulsions, or sterile powders which may be 
reconstituted into sterile injectable solutions or dispersions just prior to use, which may 
contain antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic 
with the blood of the intended recipient or suspending or thickening agents. 

1 0 Examples of suitable aqueous and nonaqueous carriers which may be employed 

in the pharmaceutical compositions of the invention include water, ethanol, polyols 
(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable 
mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters, such as 
ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating 

1 5 materials, such as lecithin, by the maintenance of the required particle size in the case of 
dispersions, and by the use of surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting 
agents, emulsifying agents and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 

20 agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also 
be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into 
the compositions. In addition, prolonged absorption of the injectable pharmaceutical 
form may be brought about by the inclusion of agents which delay absorption such as 
aluminum monostearate and gelatin. 

25 In some cases, in order to prolong the effect of a drug, it is desirable to slow the 

absorption of the drug from subcutaneous or intramuscular injection. This may be 
accomplished by the use of a liquid suspension of crystalline or amorphous material 
having poor water solubility. The rate of absorption of the drug then depends upon its 
rate of dissolution which, in turn, may depend upon crystal size and crystalline form. 

30 Alternatively, delayed absorption of a parenterally-administered drug form is 
accomplished by dissolving or suspending the drug in an oil vehicle. 
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Injectable depot forms are made by forming microencapsule matrices of the 
subject compounds in biodegradable polymers such as polylactide-polyglycolide. 
Depending on the ratio of drug to polymer, and the nature of the particular polymer 
employed, the rate of drug release can be controlled. Examples of other biodegradable 
5 polymers include poly(orthoesters) and poly(anhydrides). Depot injectable formulations 
are also prepared by entrapping the drug in liposomes or microemulsions which are 
compatible with body tissue. 

The preparations of the present invention may be given orally, parenterally, 
topically, or rectally. They are of course given by forms suitable for each administration 
10 route. For example, they are administered in tablets or capsule form, by injection, 

inhalation, eye lotion, ointment, suppository, etc. administration by injection, infusion or 
inhalation; topical by lotion or ointment; and rectal by suppositories. Oral administration 
is preferred. 

The phrases "parenteral administration" and "administered parenterally" as used 

1 5 herein means modes of administration other than enteral and topical administration, 
usually by injection, and includes, without limitation, intravenous, intramuscular, 
intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal, 
intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, 
subarachnoid, intraspinal and intrasternal injection and infusion. 

20 The phrases "systemic administration," "administered systemically," "peripheral 

administration" and "administered peripherally" as used herein mean the administration 
of a compound, drug or other material other than directly into the central nervous 
system, such that it enters the patient's system and, thus, is subject to metabolism and 
other like processes, for example, subcutaneous administration. 

25 These compounds may be administered to humans and other animals for therapy 

by any suitable route of administration, including orally, nasally, as by, for example, a 
spray, rectally, intravaginally, parenterally, intracisternally and topically, as by powders, 
ointments or drops, including buccally and sublingually. 

Regardless of the route of administration selected, the compounds of the present 

30 invention, which may be used in a suitable hydrated form, and/or the pharmaceutical 
compositions of the present invention, are formulated into pharmaceutical^ acceptable 
dosage forms by conventional methods known to those of skill in the art. 
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Actual dosage levels of the active ingredients in the pharmaceutical 
compositions of this invention may be varied so as to obtain an amount of the active 
ingredient which is effective to achieve the desired therapeutic response for a particular 
patient, composition, and mode of administration, without being toxic to the patient. 

5 The selected dosage level will depend upon a variety of factors including the 

activity of the particular compound of the present invention employed, or the ester, salt 
or amide thereof, the route of administration, the time of administration, the rate of 
excretion of the particular compound being employed, the duration of the treatment, 
other drugs, compounds and/or materials used in combination with the particular 

10 compound employed, the age, sex, weight, condition, general health and prior medical 
history of the patient being treated, and like factors well known in the medical arts. 

A physician or veterinarian having ordinary skill in the art can readily determine 
and prescribe the effective amount of the pharmaceutical composition required. For 
example, the physician or veterinarian could start doses of the compounds of the 

1 5 invention employed in the pharmaceutical composition at levels lower than that required 
in order to achieve the desired therapeutic effect and gradually increase the dosage until 
the desired effect is achieved. 

In general, a suitable daily dose of a compound of the invention will be that 
amount of the compound which is the lowest dose effective to produce a therapeutic 

20 effect. Such an effective dose will generally depend upon the factors described above. 
Generally, intravenous and subcutaneous doses of the compounds of this invention for a 
patient, when used for the indicated analgesic effects, will range from about 0.0001 to 
about 100 mg per kilogram of body weight per day, more preferably from about 0.01 to 
about 50 mg per kg per day, and still more preferably from about 1.0 to about 100 mg 

25 per kg per day. An effective amount is that amount treats an MC4-R associated state. 

If desired, the effective daily dose of the active compound may be administered 
as two, three, four, five, six or more sub-doses administered separately at appropriate 
intervals throughout the day, optionally, in unit dosage forms. 

While it is possible for a compound of the present invention to be administered 

30 alone, it is preferable to administer the compound as a pharmaceutical composition. 

As set out above, certain embodiments of the present compounds can contain a 
basic functional group, such as amino or alkylamino, and are, thus, capable of forming 
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pharmaceutically acceptable salts with pharmaceutically acceptable acids. The term 
"pharmaceutically acceptable salts" is art recognized and includes relatively non-toxic, 
inorganic and organic acid addition salts of compounds of the present invention. These 
salts can be prepared in situ during the final isolation and purification of the compounds 

5 of the invention, or by separately reacting a purified compound of the invention in its 
free base form with a suitable organic or inorganic acid, and isolating the salt thus 
formed. Representative salts include the hydrobromide, hydrochloride, sulfate, 
bisulfate, phosphate, nitrate, acetate, valerate, oleate, palmitate, stearate, laurate, 
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, 

10 napthylate, mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts and the 
like. (See, e.g., Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-19). 

In other cases, the compounds of the present invention may contain one or more 
acidic functional groups and, thus, are capable of forming pharmaceutically acceptable 
salts with pharmaceutically acceptable bases. The term "pharmaceutically acceptable 

1 5 salts" in these instances includes relatively non-toxic, inorganic and organic base 
addition salts of compounds of the present invention. These salts can likewise be 
prepared in situ during the final isolation and purification of the compounds, or by 
separately reacting the purified compound in its free acid form with a suitable base, such 
as the hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal 

20 cation, with ammonia, or with a pharmaceutically acceptable organic primary, secondary 
or tertiary amine. Representative alkali or alkaline earth salts include the lithium, 
sodium, potassium, calcium, magnesium, and aluminum salts and the like. 
Representative organic amines useful for the formation of base addition salts include 
ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine 

25 and the like. 

The term "pharmaceutically acceptable esters" refers to the relatively non-toxic, 
esterified products of the compounds of the present invention. These esters can be 
prepared in situ during the final isolation and purification of the compounds, or by 
separately reacting the purified compound in its free acid form or hydroxyl with a 
30 suitable esterifying agent. Carboxylic acids can be converted into esters via treatment 
with an alcohol in the presence of a catalyst. Hydroxyls can be converted into esters via 
treatment with an esterifying agent such as alkanoyl halides. The term also includes 



WO 01/10842 



PCT/US00/21327 



-78- 

lower hydrocarbon groups capable of being solvated under physiological conditions, 
e.g., alkyl esters, methyl, ethyl and propyl esters. (See, for example, Berge et al., 
supra.) A preferred ester group is an acetomethoxy ester group. Preferably, the amount 
of the MC4-R binding compound is effective to treat a pigmentation or weight loss 
5 disorder, e.g., weight loss associated with anorexia nervosa, old age, cachexia, HIV or 
cancer. 

The invention also pertains to packaged MC4-R binding compounds. The 
packaged MC4-R binding compounds include, an MC4-R binding compound (e.g., of 
formulae I, II, III, IV, V, VI, VII, VIII, IX, X, and/or XI), a container, and directions for 
1 0 using said MC4-R binding compound to treat an MC4-R associated state, e.g., weight 
loss, etc. 

Examples of MC4-R binding compounds for inclusion in pharmaceutical 
compositions include, for example, 

2-[2-(4-ben2yloxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
15 2-[2-(2-iodo-ben2ylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3-chloro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2,5-dimethoxy-benzylsulfanyI)-phen^ 
20 2-[2-(3-bromo-benzylsulfanyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-iodo-benzy lsulfany l)-pheny l]-4,5-dihydro- 1 H-imidazole; 

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 

2-[2-(2-methoxy-5-nitro-benzyloxy)-phenyl]-l,4,5,6-tetrahydropyrimidine; 

2-[2-(2-bromo-ben2ylsidfanyl)^ 
25 2-[2-(3-iodo-benzyIsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-methoxy-5-nitro-benzy^ 
benzoimidazole; 

2-{2-[2-(2-methoxy-naphthalen-l-yl)-ethyl]-phenyl}-l,4,5,6-tetrahydropyrim 
2-[2-(5-bromo-2-methoxy-benzyIsulfanyl)-phenyl]- 1 ,4,5,6,-tetrahydropyrimidine; 
30 2-{2-[2-(2-me%l-naphthalen-l-yl)-ethyl]-phenyl}-l,4,5,6-tetrahydropyrimid 
2-{2-[2-(2,3-dihydro-benzo[l,4]dioxin-5-yl) -ethyl]-phenyl}-l, 4,5,6- 
tetrahydropyrimidine; 
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2-[2-(2-methoxy-napthalen-l -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydropyrimidine; 

2-(2-Benzylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine; 

2-(2-Pentadecylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine; 

2^2-CycIohexyImethylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(2-Methyl-benzyIsulfanyl>phenyl]-l,4,5,6-tetrahydro-pyri 

2-[2-(3-Nitro-benzylsulfanyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3,5-Dimethoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyri 

2-[2-(4-Fluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Chloro-benzylsulfanyl)-phenyI]-l,4,5,6-tetrahydro-pyrimidine; 
10 2-[2-(2-Fluoro-benzylsulfanyi)-phen^ 

2-[2-(2,4-Bis-trifluorome%l-benzylsri^ 

2-[2-(3-Methoxy-benzylsulfanyl)-phenyl]^ 

2-[2-(3,5rBis-trifluorome%l-benzy^ 

242-(2-Methoxy-5-nitro-benzyloxy)-phenyl]-l 3 4,5,6-tetrahydro-pyrimidin^ 
1 5 2-[2-(2-Chloro-6-fluoro-benzylsulfany l)-pheny l]-4,5-dihydro- 1 H-imidazole; 

2-(2-Benzylsulfanyl-phenyl)-4,5-dihydro- 1 H-imidazole; 

2-[2-(2,6-Difluoro-ben2ylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimid 

2-[2-(Naphthalen-l-ylmethoxy)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
20 l-{2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-5,6^ihydro-4H-pyri 

ethanone; 

2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-3a,4,5,6,7,7a-hexahydro-lH- 
benzoimidazole; 

2-[2^2-Iodo-benzylsulfanyl)-ph^ 

25 2-[2-(2,5rDimethyl-benzylsulf^ 

4-[2-(l,4,5,6-Tetrahydro-pyrimidin-2^^^ 
242^2-Methoxy-5-nitro-ben^ 
2-[2-(2-Methoxy-benzylsulfanyl)-p^ 
2-[2-(2-Cyclopentyloxy-benzylsulfanyl>^^ 

30 2-[2-(2,3-Dihydro-benzo[l ,4]dioxin-5-ylmethyisulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 
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2-[2-(6-Methoxy-2,3-dihydro-benzo[ 1 ,4]dioxin-5-y Imethy Isulfany l)-phenyl]- 1 ,4,5,6- 
tetrahydro-pyrimidine; 

2-[2-(5-fluoro-2-methoxy-benzylsulfanyl)-pte 

1 -Methyl-2-[2-(naphthalen-l -ylmethy Isulfany l)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-pte 
2-[2-(5-Bromo-2-methoxy-ben^ 

2-[2-(Naphthalen- 1 -yloxymethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dimethyl-l,4,5,6-tetrahyd 

pyrimidine; 

10 2-[2-(5-Bromo-2-methoxy-benzylsulfanyO^^ 
imidazole; 

2-[2-(2,6-Dimethoxy-benzy lsulfanyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Bromo-6-methoxy-benzylsulfanyl)^ 
2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsul^ 
15 2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro^ 

pyrimidine; 

2-[4-Bromo-2-(5-bromo-2-methoxy-benzylsul^^ 
pyrimidine; 

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl^ 
20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methyl-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(Biphenyl-3-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Chloro-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-py^ 
2-[2-(2-Methoxy-5-thiophen-3-yl-benzylsulfanyl)-phenyl]-l,4,5,6-teti^ 
25 pyrimidine; 

2-[2-(Biphenyl~2-ylmethylsulfanyO 

2-[2-(5-Iodo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyri 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)^ 
pyrimidine; 
30 2-[2-(5-Bromo-2-methoxy-benzylsul^ 
pyrimidine; 
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2-[2-(4,4'-Dimethoxy-biphenyl-3-ylmethylsul^ 
pyrimidine; 

2-[2-(9H-Fluoren-9-yIsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3'-CWoro-4'-fluoro-4-methoxy-biphenyl-3^^^ 
5 tetrahydro-pyrirnidine; 

2-[2-(l -Naphthalen- 1 -y 1-ethylsulfany I)-phenyl]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfan^^^^ 

2-(2-Benzhydrylsulfanyl-phenyl)- 1 ,4,5 ,6-tetrahydro-pyrimidine; 

2-[2-(2'-Fluoro-4"-methoxy-[ 1 ,1 ';4', 1 "]terphenyI-3"-ylmethylsulfanyl>phenyl]- 1 ,4,5,6- 
1 0 tetrahydro-pyrimidine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine; 

2-[4-(Naphthalen- 1 ~ylmethylsulfanyl)-pheny I]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(5-E%nyl-2-methoxy-benzylsulfanyl>^^ 

2-[2-(5-Bromo-2-methoxy-benzy lsulfanyl)-benzyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
1 5 2-[2-(5-Bromo-2-cyclopentyloxy-ben2ylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-ethoxy-benzyisulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-propoxy-benzyIsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidm^ 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine; 
20 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperazine; 

C-{4-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-quinoxalin-2-yl]-morpholin-2-yl}- 

methylamine; 

2-[2-(2-Methoxy-5-methyl-benzylsulfan^ 

2-[2-(5-Bromo-2-methoxy-benzyloxymethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidm^ 
25 [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-dimethyl-amine; 
2-[2-(5-Bromo-2-isopropoxy-benzylsulfanyl)-phen^ 
2-[2-(2-Ethoxy-naphthalen-l-ylmethylsulf^ 

2-[2-(2-Propoxy-naphthaIen- 1 -y lmethylsulfany l)-pheny 1]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 
4-Methoxy-3-[2-(l,4,5,6-tetrahydro-p^ 
30 benzonitrile; 

l-{4-Methoxy^-[2-(l,4,5,6-tetrahy^ 
ethanone; 
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2- [2-(Naphthalen-l-ylsulfanylmetW^ 

1- [2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-benzyl]-piperidine; 

C- {4-[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzyl]-morpholin-2-yl}- 
methylamine; 
5 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-be^ 

1 -[2-(2-Methoxy-naphthalen- 1 -y lmethylsulfany l)-benzyl]-pyrrolidin-3-ylamine; 

3^2-(5-Bromo-2-methoxy-benzylsuI^ 

imidazo[ 1 ,5-a]pyridine; 

3- [2^5-Bromo-2-methoxy-benzylsulfan^^ 
1 0 pyrrolo[l ,2-c]imidazole; 

2- [2-(Benzo[b]thiophen-3-y lmethylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[3-Fluoro-2-(naphthalen-^ 

2-(Naphthalen- 1 -y lmethylsulfanyl)-3-(l ,4,5,6-tetrahydro-pyrimidin-2-yl)-pheny lamine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]- 1 ,4,5,6-tetrahydro- 
15 pyrimidine; 

2- [2-(2-Methoxy-phenylsulfanylme%^ 
l-{2-[2-(5-Bromo-2-methoxy-benzylsul^ 

3- methyl-butan- 1 -one; 

1- {2-[2-(5-Bromo-2-methoxy-benzylsulf^ 

20 2-phenyl-ethanone; 

2- [3-(5-Bromo-2-methoxy-benzylsuifanyl)-pyridin-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
N-[2-(5-Bromo-2-methoxy-benzyIsulfanyl>phenyl]-guanidine; 
2-[2-(2-Isopropoxy-naphthalen-l-yimethylsu^ 

pyrimidine; 

25 2-[2-(2-CycIopentyloxy-naphthalen-l -ylmethylsulfanyl>-phenyl]-l ,4,5,6-tetrahydro- 
pyrimidine; 

(5-Bromo-2-meAoxy-benzylM2-(l ,4,5,^ 
2-[2-(5-Bromo-2-methoxy-benzylsulfa^^^ 

pyrimidine; 
30 2-[2-(2-Methoxy-naphthalen-l-ylsul^ 
pyrimidine; 

243^5-Bromo-2-me&oxy-benzylsulfan^^ 
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2-[3-Chloro-2-(naphthaIen-l-ylsul^ 

2-[2-(6-Bromo-2-methoxy-naphthalen-l -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-Chloro-2-(2-methoxy-naphthalen-l^ 
5 pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanylme%^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfan^ 
pyrimidine; 
10 2-[l-(2-Naphthalen-l-yl-e%^ 

(5-Bromo-2-methoxy-benzyl)-methy^ 
amine; 

2'(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine; 
2-[2<2-Chloro-phenylsulfanyimethyl)-phenyl]-l J 4,5,6-tetrahydro-pyri 
1 5 2-[2-(2-Bromo-phenylsulfanylmethyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-(2-o.Tolylsulfanylmethyl-phenyl)-l,4,5,6-tetrahydm-pyrimidine; 
2-[2-(2,5-Dichloro-phenylsulfanylme^^^ 

2-(3-Amino-propylamino)-6-(5-bromo-2-methoxy-benzylsulfanyl)-benzonitrile; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
20 [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine; 

4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-ben2yl]-morpholine; 

3 , -(5-Bromo-2-methoxy-benzyIsulfanyI)-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyr^ 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-piperazin- 1 -y 1-6,7-dihydro-quinoxaline; 

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine; 
25 C-{4-[2-(2-Methoxy-naphthalen-l-ylmethyIsulfanyl)-benzyl]-morpholin-2-y 

methylamine; 

l.[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yl]-pyrrolidin-3-ylamine; 
l-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-quinoxalin-2-yl]-pyrrolidin-3-yla^ 
l-[2-(2-Methoxy-naphthalen-l-yImethylsulfanyl)-benzyl]-pyrrolidin-3-^ 
30 C-{4-[3-(5-Bromo-2-methoxy-benzylsuIfanyl)-pyi^in-2-yl]-morpholin-3-yl}- 
methylamine; 

1 -[3-Fluoro-2-(2-naphthalen- 1 -y l-ethyl)-benzyl]-piperazine; 
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l-[2-(5-Bromo-2-methoxy-benzylsulfanyty^ 

1 - [2-(5-Bromo-2-methoxy-be^ 

[2-(NaphthaIen-l -ylmethy!sulfanyl)-phenyl]-carbamic acid 1 -aza-bicyclo[2.2.2]oct-3-yl 
ester; 

5 [2-(2-Methyl-naphthalen- 1 -y Imethylsulfany l)-pheny l]-carbamic acid 1 -aza- 
bicyclo[2.2.2]oct-3-yl ester; 

[2-(2-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin- 1 -yl- 
ethyl ester; 

{ 1 -[2-(5-Bromo-2-methoxy-benzy lsulfanyl)-3-chloro-benzyl]-pyrrolidin-2-yl}- 

10 methanol; 

4-tert-Butyl-N-naphthalen-l-ylmetty^ 

N^-Dimethyl-N^naphthalen-2-yime^ 

diamine; 

N-(5-Bromo-2-methoxy-benzyl^ 
15 diamine; 

1 -Naphthalen- 1 -ylmethyl-3 -phenethyl- 1 -(2-piperidin- 1 -yl-ethyl)-thiourea; 

3- (4-Dimethylamino-phenyl)-l-(3-dimethylamino-propyl)-l-naphthalen-l-ylmethyl- 

thiourea; 

4- [2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-3-chloro-ben2ylamino]-piperidine-l- 

20 carboxylic acid ethyl ester; 

2- [2-(2-Naphthalen-l-yl-ethyl)-phenyl]-ethylamine; 

Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen-l -ylmethyl-amide; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-2-me 
pyrrolidine; 

25 (2-Hexyloxy-phenyl)-carbamic acid 2-piperidin- l-yl-l-piperidin-l-ylmethyl-ethyl ester; 

3- [2-(5-Bromo-2-methoxy-benzylsiiifanyl)-benzyloxy]-pyrrolidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyI)-benzyloxymethyl]-p^^^ 

2- [2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-piperidine; 

3- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-propan- 1 -ol; 

30 3-[2-(5-Bromo-2-methoxy-benzylsiilfanyl)-benzylamino]-3-methyl-butan- 1 -ol; 
l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pyrrolidin-3-ol; 
|l.[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pyrrolidin-2-yl}-meth 
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{l-[2KNaphthalen-l-ylsulfanylmethyl)-benzyl]-piperidin-2-yl}-^ 

2- [2-(Naphthalen- 1 -y lsulfanylmethyl)-pyrrolidin- 1 -yl]-ethy 1-N-pyrrolidine; 
N-pyrrolyl-[t -(2-naphthalen- 1 -yl-ethyl)-pyrrolidin-2-ylmethyI]-amine; 
l-(2-Naphthalen-l-yl-ethyl)-piperidine-2-carboxylic acid methyl ester; 

5 (3-Bromo-benzyl)-( 1 -ethy l-pyrrolidin-2-y lmethyl)-naphthalen- 1 -y Imethy 1-amine; 

3- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine; 
(5-Bromo-2-methoxy-benzy l)-( 1 -ethy l-pyrrolidin-2-ylmethyl)-naphthalen- 1 -y Imethy 1- 
amine; 

(l-Ethyl-pyirolidin-2-ylmethyl)-naphtta^ 
10 2-[2^5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxymethyl]-pyrrolidine; 
(3-Bromo-benzyl)-(3-imidazol-l-y^ 
(34midazol-l-yI~propyl>naphthalen-2-^ 

[2-(Naphthalenl-ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yM-piperidin- 
1-ylmethyl-ethyl ester; 

1 5 [2-(Naphthalen-l -ylmethylsulfanyl)-phenyl]-carbamic acid 2-dimethylamino-ethyl ester; 
1 -[2-(Naphthalen- 1 -ylsulfanylmethyl)-benzyl]-piperazine; 
[3-(2-Methyl-piperidin-l -yI)-propyl]-[2-(naphthalen-l -ylsulfanylmethyl)-benzyl]- 
amine; 

1 -[3-Chloro-2-(naphthaIen-l -ylsulfanylmethyl)-benzyl]-piperazine; 
20 N,N-DimethyI-N'-(2-naphthalen- 1 -yl-ethyl)-N'-naphthalen- 1 -ylmethyl-ethane- 1 ,2- 
diamine; 

{l-[2-(5-Bromo-2-methoxy-benzylsulf^ 
l-[2-(2-Naphthalen-l-yl-ethyl)-benzyl]-piperazine; 

[3-(2-Methy 1-piperidin- 1 -yl)-propyl]-[2-(2-naphthalen- 1 -y l-ethyl) : benzyl]-amine; 
25 1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 
{l-[3-Chloro-2-(naphthalen-l-y^ 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperidin-2-yl} -methanol; 
{ 1 -[2-(2-Naphthalen- 1 -yl-etty^ 
[3-(2-Methyl-piperidin-l-yl)-propylM^^ 
30 1 -[2-(2-Naphthalen-l -yl-ethyl)-tenzyl]-pyrrolidin-3-ylamine; 

1 -Phenyl-3-piperazin-l -yl-5,6 J,84et^ydro-isoquinoline-4-carbonitrile; 
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2-[2-(5-Bromo-2-methoxy-benzylsulf^ 
pyrimidine; 

2-[2-(4-Methoxy-biphenyl-3-ylmethyIsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Methoxy-5-phenylethynyl-ben^ 
5 pyrimidine; 

2-[2K2-Naphthalen-l-yl-ethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[3-(2-Methoxy-naphthalen- 1 -yIsulfanylmethyl)-thiophen-2-yl]-i ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2,5-Dimethoxy-pheny lsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
1 0 2-[2-(4-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-teti^ydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfany^ 
IH-imidazole; 

2-[2-(5-Bromo-2-methoxy-benzyIsulfany^ 
tetrahydro-pyrimidine; 
1 5 2-[3-(Naphthalen-l -ylsulfanylmethyl)-thiophen-2-yl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyy^^ 

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 

2-{2-[2-(5-Bromo-2-methoxy-phe^^ 

pyrimidine; 

20 2-[2-(5-Bromo-2-methoxy-phenylsulfanylme^^^ 
pyrimidine; 

2-[2-(Naphthaien- 1 -y lsulfanylmethyl)-phenyl]-4,5-dihydro- 1 H-imidazole; 
2-[3-Fluoro-2-(naphthalen-l-ylsulf^^ 
2-[3-Bromo-2-(naphthalen-l-ylsulfanyta^^ 
25 2-{2-[2-(5-Bromo-2-methoxy-phenyl)^ 
pyrimidine; 

2-[2<2-Methoxy-5-trifluoromeftyl-te 
pyrimidine; 

2-[4-(Naphthalen-l-ylsulfanylmethyl)-thiophen-3-yl]-l,4,5,6-te 
30 2-[2-(Naphthalen-l-ylsulfanylm^ 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^ 
tetrahydro-pyrimidine; 
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2-[2-(2-Naphthalen- 1 -y 1-ethy l)-3-trifluoromethyl-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(6.Fluoro-naphthalen-l-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahy 
{ 1 -[2-(5-Bromo-2-methoxy.benzylsulfanyl)-benzyl]-piperidin-2-y 1} -methanol; 
2-[3-Fluoro-2-(2-naphthalen-l-y 1-ethy l)-p^^ 
5 [2-(5-Bromo-2.methoxy-benzylsulfanyl)-3-chloro-benzy l]-[3-(2-methyl-piperidin- 1 -yl)- 
propylamine; 

l-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-3-chloro-benzyl]-pyrrolidi 

1- [2-(5-Bromo-2-methoxy-benzylsulf^ 

5,5-Dimethyl-2-[2-(2-naphthalen-l-yl-ethyl)-phenyl]-4,5-dihydro-lH-im 
1 0 2-[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]-5 ,5-dimethyl-4,5-dihydro- 1 H- 
imidazole; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)^ 
pyrimidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-^^ 
1 5 dihydro-1 H-imidazole; 

3- (2-Naphthalen-l -yl-ethyl)-2-( 1 ^^^-tetrahydro-pyrimidin^-yO-phenylamine; 
Amino-[2-(2-naphthalen- 1 -yl-ethy l)-phenyl]-acetonitrile; 

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethane- 1 ,2-diamine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phen^ 
20 imidazole; 

2-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-^^ 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^ 
imidazole; 

25 2-[2-(5-Bromo-2-methoxy-benzy lsulfanyl)-3,4<lifluoro.phenyl]. 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-Fluoro-2-(naphthalen-l^ 
imidazole; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-l-methyl-ethyl]-phenyl}.l,4,5 > 6-tetrahydro- 
30 pyrimidine; 

2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4- 
dimethyl-4,5-dihydro- 1 H-imidazole; 
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2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyI-phenyl]-5,5- 
dimethyl-l,4,5,6-tetrahydro-pyrimidine; 
2-[3-Methoxy-2-(2-naphtha!en-l-yl-e%l^ 
242-(5-Bromo-2-methoxy-benzylsulfanyl)-3-^ 
5 pyrimidin-5-ol; 

2- {2-[2-(5-Bromo-2-methoxy-pte^^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)^ 

pyrimidine, and pharmaceutical^ acceptable salts thereof Also included are 

10 compositions containing the compounds listed in Table 4. 

In a further embodiment, the pharmaceutical compositions of the invention 
include compositions wherein the MC4-R binding compound is not 5-(4-chloro-phenyl)- 
2,5-dihydro-3H-imidazo[2,l-a]-isoindol-5-ol (MASPINDOL; Compound DT). 

In another embodiment, the pharmaceutical compositions of the invention 

1 5 include compositions wherein the MC4-R binding compound is not 2-naphthalen-l - 
ylmethyl-4,5-dihydro-lH-imidazole (NAPHAZOLINE; Compound AS); 10-[2-(l- 
methyl-piperadin-2-yl)-ethyl]-2-methylsulfanyl-l OH-phenothiazine (THORADIAZINE; 
THIODIAZINE; Compound AP); (2,6-dichloro-phenyl)-imidazolidin-2-ylidene-amine 
(CLONIDINE; Compound AY); or 2-benzyl-4,5-dihydro-lH-imidazole 

20 (TOLAZOLINE; Compound AZ). 

In another further embodiment, the pharmaceutical compositions of the invention 
includes compositions wherein the MC4-R binding compound is not 2-[2-(2,5- 
dichlorothiophen-3-ylmethylsulfanyl>phenyl]-l, 4, 5, 6- tetrahydropyrimidine 
(Compound A); 2[2-(2-chloro- 6-fluoro-benzylsulfanyl)-phenyl]-l, 4, 5, 6- 

25 tetrahydropyrimidine (Compound B); 1 -(6-bromo-2^hloro-quinolin-4-yl)-3-(2- 

diethylaminoethyl>urea (Compound AN); 2-[2-(2,6-difluorobenzylsulfanyl)-phenyl]-l, 
4, 5, 6-tetrahydropyrimidine (Compound AO); l-(4-hydroxy-l, 3, 5-trimethyl-piperadin- 
4-yl)-ethanone (Compound AR); 4,6-dimethyl-2-piperazin-l-yl-pyrimidine (Compound 
FP); 2-piperazin-l-yl-pyrimidine (Compound FR); l-pyridin-2-yl-piperazine 

30 (Compound FS); 2-piperazin-l-yl-4-trifluoromethyl pyrimidine (Compound FT); 6- 
piperazin-l-yl-7-trifluorome%l-tWeno[3,2-b]pyridine-3-<^rboxylic acid methyl ester 
(Compound FU); 5-bromo-2-piperazin-l-yl)-pyrimidine (Compound FV); l-(3- 
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trifluoromethyl-pyridin-2-yl)-piperazine (Compound FW); l-(5-trifluoromethyl-pyridin- 
2-yl)-piperazine (Compound FX); piperazine (Compound KY); or (2-Hexyloxy-phenyl)- 
carbamic acid 2-piperidin-l-yl-l-piperidin-l-ylmethyl-ethyl ester (Compound OQ). 

5 The compounds of the present invention can be synthesized using standard 

methods of chemical synthesis and/or can be synthesized using schemes described 
herein. Synthesis of specific compounds is discussed in detail in the Example sections 
below. Examples of syntheses of several classes of compounds of the invention are 
outlined in the schemes below. Scheme 1 depicts a method of synthesizing 

1 0 thiomethylene compound of the invention. 




Y = OorS; 

q = bond, CH 2 , ruscd-cyclohcxanc. 

R = various aJkyl, cycloalkyl, aryi or heteroaryl 

X-l. Br or CI 

Scheme 1 

2-hydroxy or 2-mercapto benzoic acid is heated with the diamine in refluxing 
1,2-dichlorobenzene to form the corresponding heterocyclic compound. The desired 
1 5 thioether or ether is formed by treating the thiol or alcohol with a corresponding 
halogenated compound. 

Scheme 2 depicts a general preparation of ethanyl-linked compounds of the 
invention. 
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1)UWTHF-78°C 




a 



2) Ar^v 

X 



1,3-diaminopropane, H 2 S 




Scheme 2 



10 



Scheme 2 shows a method of synthesizing ethanyl linked compounds by treating 
a-tolunitrile with a lithium base in THF at -78 °C. A halogenated alkylaryl compound 
is then added to form the ethanyl linkage. To form the heterocycle, hydrogen sulfide gas 
is bubbled through a solution of the nitrile and 1,3 diaminopropane. After formation, the 
product can then be obtained and purified using standard techniques. 

Scheme 3 depicts a method of preparing methylenethio linked compounds of the 
invention. 



As depicted in Scheme 3, the methylenethio compounds of the invention can be 
prepared by adding anhydrous K2CO3 to a thiophenol compound (Ar-SH) in DMF. The 
solution is then stirred and bromomethyl-benzonitrile is subsequently added. The 
thioether is then converted to the heterocyclic compound by bubbling hydrogen sulfide 
through a solution of the thioether and 1,3 diaminopropane. After formation, the 
product can then be obtained and purified using standard techniques. 
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The invention is further illustrated by the following examples which in no way 
should be construed as being further limiting. The contents of all references, pending 
patent applications and published patent applications, cited throughout this application 
are hereby incorporated by reference. It should be understood that the animal models 
5 used throughout the examples are accepted animal models and that the demonstration of 
efficacy in these animal models is predictive of efficacy in humans. 

EXEMPLIFICATION OF THE INVENTION: 

10 EXAMPLE 1: Synthesis of Compounds B, HO, and IZ 

Synthesis of Compound B 

2-(4,S-Dihydro-l//-imidazol>2>yl)-benzenethiol. To a suspension of 20.0 g (0.1 12 mol) 
of thiosalicylic acid in 200 mL of 1,2-dichIorobenzene was added 21.6 mL (0323 mol) 
1 5 of ethylenediamine. The mixture was refluxed under nitrogen for 4 h then cooled to ca. 
60 °C and 50 mL of methanol was added. The solution was allowed to stand at 22 °C 
over night and the resulting yellow crystalline solid collected and washed with ether to 
give 10.6 g of pure product. 

2'r2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenylVl > 4 > 5,6-tetrahydro-pyrimidine; 

20 hydrochloride (Compound B). To a solution of 750 mg (3.90 mmol) of 2-(l,4,5,6- 

Tetrahydro-pyrimidin-2-yl)-benzenethiol was added 1.04 g (5.81 mmol) of l-Chloro-2- 
chloromethyl-3-fluoro-benzene. The solution was stirred overnight at 22 °C and 2-3 mL 
of ether was added to induce crystallization. The crystals were collected and washed 
with ether to give 1.34 g of product. 

25 NMR Data for Compound B 

l H NMR (300 MHz, CD 3 OD) 5 2.01-2.09 (2H, m), 3.49 (4H, br t, J = 5.8 Hz), 4.28 (2H, 
s), 7.01-7.07 (1H, m), 7.22-7.33 (2H, m), 7.48 (2H, m), 7.56-7.64 (1H, m), 7.75 (1H, d, 
J = 7.8Hz) 

30 

Synthesis of Compound HO: 
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Compound HO 




Scheme 4 



5 

2-(2-Naphthalen-l-yl-ethyl)-b€nzonitrile> A solution of 1 .26 mL (9 1 1 mg, 9.00 mmol) 
of diisopropylamine in 50 mL of THF (tetrahydrofuran) was cooled to -78 °C under 
nitrogen and 5.6 mL (9.0 mmol) of n-butyllithium, 1 .6 M in hexanes, was added via 
syringe. The mixture was stirred at -78 °C for 1 hour and a solution of 353 mg (3.00 

1 0 mmol) of ct-tolunitrile in 1 0 mL of THF was added. The solution was stirred at -78 °C 
for one additional hour and a solution of 1 .57 mL (9.00 mmol) of HMPA and 583 mg 
(3.30 mmol) of l-chloromethylnaphthalene in 10 mL of THF was added dropwise. After 
stirring for one additional hour at -78°C, the reaction was quenched with water and 
extracted with Et 2 0 (diethyl ether) (2x30 mL). The organic layer was washed with 

1 5 aqueous 1 N HCI (30mL), water (3x30mL), brine (30mL) and dried (Na 2 S0 4 ). The 
solvent was evaporated to give 735 mg of crude product which was used directly in the 
next step. 




Scheme 5 

20 2-f2-(2-Naphthalen-l-yl-ethyl)-phenyll-l,4 > 5,6-teti^ydro-pyrimidine (Compound 1Q). 
Hydrogen sulfide gas was bubbled through a solution of 735 mg of crude 2-(2- 
Naphthalen-l-yl-ethyl)-benzonitrile in 5 mL of 1,3-diaminopropane for 5 minutes, as 
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depicted in Scheme 3. The reaction was capped and heated to 80 °C for 72 hours. The 
reaction mixture was then diluted with 5 mL of water and extracted with ethyl acetate 
(2x1 OmL). The organic extracts were washed with water (3x1 OmL), brine (2x1 OmL), 
dried (Na 2 S04) and the solvent was evaporated. The residue was purified on silica gel 
5 (eluting with 90: 1 0: 1 : 1 of dichloromethane/methanol/water/formic acid) to afford 3 1 0 
mg of the formate salt of the product as a colorless oil. 

NMR Data for Compound HO: 

1 HNMR(300 MHz, CDC1 3 ) 6 1.35-1.50 (2H, m), 2.80-2.95 (4H, m), 3.03 (2H, t, J = 
10 6.8), 3.30 (2H, t, J - 6.8), 6.77 (1H, d, J - 6.9), 7.03-7.30 (3H, m), 7.30-7.57 (4H, m), 
7.67 (1H, d, J = 8.1), 7.80-7.90 (1H, m), 7.94-8.03 (1H, m), 8.06 (2H, brs, formate salt). 

Synthesis of Compound IZ: 




Br 



15 Compound IZ 




Br 



Scheme 6 

2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-benzonitrile . As depicted in Scheme 4 
above, to a solution of 104 mg (0.470 mmol) of 2-methoxy-5-bromo-thiophenol in 5 mL 
20 of DMF was added 1 62 mg (1,18 mmol) of anhydrous to a solution of 1 04 mg (0.470 
mmol) of 2-methoxy-5-bromo-thiophenol in 5 mL of DMF was added 162 mg (1.18 
mmol) of anhydrous K 2 C0 3 . The solution was stirred for 1 5 minutes at 22 °C and 103 
mg (0.520 mmol) of 2-bromomethyl-benzonitrile was added. The reaction was capped 
and heated to 40 °C for 12 hours. The mixture was subsequently diluted with 5 mL of 
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water and extracted with ethyl acetate (2x1 OmL). The organic extracts were washed 
with water (3xl0mL), brine (2xl0mL), and dried (Na 2 S0 4 ). The solvent was evaporated 
and the product was purified on silica gel (eluting with 9:1 of hexane/ethyl acetate) to 
afford 102 mg of the product as a colorless oil. 



5 




Scheme 7 



2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl>phenyl1-l > 4 > 5,6-tetrahydro- 
pyrimidine. (Compound DV) Compound DV was obtained from 2-(5-Bromo-2- 
methoxy-phenylsulfanylmethyl)-benzonitrile, 1,3-propanediamine and hydrogen sulfide 
10 in 73% yield by a procedure analogous to that used for the preparation of 2-[2-(2- 
Naphthalen- 1 -y l-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine described above. 
Following chromatography, the material was converted to the hydrochloride salt and 
recrystallized from methanol/ether. 

15 NMR Data for Compound IZ 

! H NMR (300 MHz, DMSO-d*) 5 1.95-2.10 (2H, m), 3.45-3.55 (4H, m), 3.86 (3H, s), 
4.40 (2H, s), 6.97-7.04 (1H, m), 7.36-7.65 (6H, m), 10.03 (2H, s, hydrochloride salt). 

The compounds given in Table 1, were made using procedures similar to that 
20 used for Compound B. The ES-LRMS values each had a relative intensity of 100. 
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Table 1: Physical Data of Selected MC4-R Binding Compounds 



ID 


Name 


Molecular Formula 


Exact 
Mass 
(free 
Base) 


ES- 
LRMS 
found 
(M+H) 


Melt 
Point 
(°C) 


I 


2-[2-(4-BenzyIoxy-benzylsulfanyl)-phenyl]- 
1 ,4,5,6-tetrahydro-pyrimidine; hydrochloride 


C24H24N2OS 
HCl 


388.16 


389.6 


178- 
179 


M 


2-[2-(2-Iodo-benzylsulfanyl>phenyl]- 
1 ,4,5,6-tetrahydro-pyrimidine; 
hydrochloride 


C, 7 H I7 IN 2 S 
HCl 


408.02 


409 


207- 
209 


N 


2-[2-(2-Methoxy-5-nitro-benzylsulfanyl)- 
phenyl]- 1 ,4,5,6^tetrahydro-pyrimidine; 
hydrobromide 


C,8H !9 N30 3 S 
HBr 


357.11 


358.1 


239- 
241 


O 


2-[2-(Naphthalen- 1 -ylmethylsulfanyl)- 
phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
hydrochloride 


C21H20N2S 
HCl 


332.13 


333.1 


207- 
208 


Q 


2-[2-(3-Chloro-benzylsuIfanyl)-phenyI]- 
1 ,4,5,6-tetrahydro-pyrimidine; 
hydrobromide 


C,7H l7 CiN 2 S 
HBr 


316.08 


317 


224- 
225.5 


AI 


2-[2-(2,5-Dimethoxy-benzylsulfanyl)- 
phenyl]- 1 ,4,5,6-tetrahydro-pyrim idine; 
hydrochloride 


C^H^NzOjS 
HCl 


342.14 


343.2 


201- 
202 


Z 


2-[2-(3-Bromo-benzylsulfanyl)-phenyl]- 
1 ,4,5,6-tetrahydro-pyrimidine; 
hydrobromide 


C I7 H l7 BrN 2 S 
HBr 


360.03 


361 


210- 
211 


B 


2-[2-(2-Chloro-6-fluoro-benzyIsulfanyl> 
phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
hydrochloride 


C 17 H, 6 C1FN 2 S 
HCl 


334.07 


335 


232- 
233 


AE 


2-[2-(2-Iodo-benzylsulfanyl)-phenyl]-4,5- 
dihydro-lH-imidazole; hydrochloride 


C 16 H 15 IN 2 S 
HCl 


394 


394.9 


184- 
185 


AF 


2-[2-(2-Methoxy-5-nitro-benzylsulfanyl)- 
phenyl]-4,5-dihydro- 1 H-im idazole; 
hydrobromide 


C 17 H I7 N 3 0 3 
HBr 


343.1 


344.1 


253- 
254 


Y 


2-[2-(2-Methoxy-5-nitro-benzyloxy)- 
phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
hydrochloride 


C I8 H 19 N 3 0 4 
| HCl 


341.14 


342.1 


220- 
221 


AA 


2-[2-(2-Bromo-benzylsulfanyl>phenylJ- 
1 ,4,5,6-tetrahydro-pyrimidine; 
hydrobromide 


C| 7 H| 7 BrN 2 S 
HBr 


360.03 


JOl.U 

(rel. 
int= 96 


1 / /- 
179 


P 


2-[2-(3-Iodo-benzylsulfanyl)-phenyI]- 
1 ,4,5,6-teti^ydro-pyrimidine; 
hydrobromide 


C I7 H I7 IN 2 S 
HBr 


408.02 


409 


183- 
185 


AG 


2-[2-(2-Methoxy-5-nitro-benzylsulfanyI)- 
phenyl]-3a AS A7»7a-hexahy dro- 1 H- 
benzoim idazole; hydrobromide 


Cj^aNjOjS 
HBr 


397.15 


398.1 


>240 


AL 


2-[2-(2-Methoxy-napthaIen- 1 - 
ylmethyl$ulfanyl)-phenyl]-l ,4,5,6- 
tetrahydropyrimidine; hydrochloride 


C22H22N20S 

HCl 


362.1 


363 




AM 


2-[2-<5-bromo-2-methoxy-benzylsuIfanyl> 
phenyl]- 1 ,4,5,6-teti^ydropyrimidine; 
hydrochloride 


C l8 H, 9 BrN20S 
HCl 


390 


390.9 
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Examplc 2: Scintillation Proximity Assay (SPA) 

Hifih-Throughput Receptor Binding Screening for MC4-R Binding Compounds 
A. Preparation of Membranes from MC4-R Cells 
5 A crude preparation of plasma membranes, of sufficient purity for use in the 

scincillation proximity assay (SPA), was prepared using the following protocol (Maeda 

et al. (1983) Biochem. Biophys. Acta 731:1 15-120). 

MC4-R cells were stable recombinant K293 cells overexpressing the MC4-R. 

The cells were routinely cultured and passaged in a growth medium composed of 
10 DMEM base medium: 10% fetal bovine serum (FBS), IX Glutamine, and 0.5 mg/ml 

G41 8. Terminal cultures (i.e;, those which will be processed to produce plasma 

membranes) were grown in identical media, with the exception that the media contained 

0.2 mg/ml G4 18. 

At 4°C, harvested cells were pelleted and immediately washed with 25 mL of 

1 5 PBS. The washed cells were resuspended in two volumes of STM buffer (0.25 M 

sucrose, 5 mM Tris, 1 mM MgCl 2 , pH 7.5), containing Boehringer Complete™ protease 
inhibitors. Cell breakage was accomplished using a Dounce homogenizer. After 20-30 
strokes, nuclei and unbroken cells were pelleted by centrifugation at 1 100 rpm for 5 
minutes. The supernatant was saved and the pellet was resuspended in 1 volume of 

20 STM/protease inhibitors, and then a further lysis step was carried out by the Dounce 
homogenizer (10-20 strokes). This material was then combined with the first 
supernatant. 1 1 .25 mL of the homogenate was gently layered on top of 27.25 mL f 42% 
(w/w) sucrose (5 mM Tris, 1 mM MgCl 2 , pH 7.5). After spinning at 28,000 rpm 
(ultracentrifuge, SW-28 rotor) for 90 minutes, membranes were collected at the interface 

25 with a transfer pipette. 

The membrane suspension obtained from the sucrose interface was collected and 
diluted with 5 mM Tris and 1 mM MgCl 2 . Membranes were collected by a further 
round of centrifugation at 33,000 rpm for 30 minutes (SW-41 Ti rotor). The pellet of 
membranes was subsequently resuspended in a small (0.5 mL) volume of STM, using a 

30 2 mL Dounce homogenizer, and immediately frozen. The resulting membranes were 
stable to both freeze-thaw cycles and temperatures around 4°C for at least 6 hours. 
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B. High-throughput screen 

A scintillation proximity assay (SPA) format ligand binding assay was used. 
The membranes from the MC4-R mammalian cells (K293 expressing MC4-R) were 
bound to wheat germ agglutinin (WGA) coated SPA beads. The membrane coated SPA 

5 beads were added to screening plates, which contained the test compounds pre-dissolved 
in 30nL of 10% DMSO. After pre-equilibration of the receptor coated beads with the 
test compounds (1 hour), 2nM of radioactive ligand ([ l25 I]NDP-oc-MSH) was added. 
Since the binding of the radioactive ligand to the receptor causes the scintillation of the 
beads, blockage of the binding of the radioactive ligand by a small molecule causes a 

1 0 reduction in scincil lation. 

h Pre-Binding of the MC4R Membranes to the WGA-SPA beads 

The membranes were mixed with the SPA beads to make a 2X stock of 
membrane and beads. 

15 For a twenty plate batch of screening plates, the components were mixed in 

proportions given in Table 2. The membranes and beads were stirred with a magnetic 
stir bar at room temperature for 1 -2 hours to allow binding. 

Table 2 



20 



Component 


Volume 


Final Concentration in Assay 


4 mg/ml WGA-SPA Beads 


14.4 mL 


25 yg/well 


MC4R crude plasma membranes* 


600 ixV 


5 jig/well 


SPA Binding Buffer 


100 mL 


N/A 



the exact amount of membranes used varies with the quality of the membrane preparation and must be checked for each new batch. 



2. Binding Assay 

The following assay was performed with automation using a Titertec MultiDrop 
25 with plate stacker. 

30 nL of 10% DMSO was added per well to the dried compound film in an 
OptiPlate. Then, 5jiL of cold NDP-a-MSH was added to the control wells. 
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Subsequently, 50jil per well of 2X membranes and beads were added and pre- 
equilibrated with the compounds for 1 hour. 

Binding was initiated by adding 20\xL of radioactive ligand (a 20 nM solution of 
[ l25 I]-NDP-a-MSH) to each test well. The plates were incubated overnight at room 
5 temperature and read the following morning. 

The reagents and amounts are summarized below in Table 3. 



Table 3 



Reagent 


Volume ( 


iL) 


Max (100%) 


Min (0%) 


50% 


Test 


20%DMSO 


30 


30 


30 


30 


2X membranes + beads 


60 


0 


60 


60 


2nM [ ,25 I]-NDP-a-MSH in 
binding buffer 


20 


20 


20 


20 


NDP-a-MSH (5uM in H 2 0) 


5 


0 


0 


0 


NDP-a-MSH (20 nM in H 2 0) 


0 


0 


5 


0 


Test Compound 


0 


0 


0 


5uM ! 



Test compound stock diluted in BuOH 1:10, 25 uL dried in assay plate in hood prior to addition of assay buffer. Wei! contained 
0.5 nmol of each test compound (2QAvell) in 2.5 uL 100% DMSO. 



10 

Potency of inhibitors was quantified with respect to positive (100% inhibition) 
and negative (no inhibitor; 0% inhibition) controls. The following formula was used: 

% Inhibition = { l-[cpm-(positive control)]/[(negative controlMpositive control)]}* 100% 

15 

Results from the SPA, are summarized in Table 4. In Table 4, * indicates good 
inhibition of the MC4-R, ** indicates very good inhibition of the MC4-R, and *** 
indicates exemplary inhibition of the MC4-R. 

Compounds which were found to be not active as MC4-R binding compounds, 
20 using the SPA assay described herein, are depicted in Table 5. 

In an embodiment, the present invention pertains to the compounds and methods 
described herein provided that the compound is not selected from the group consisting 
of those depicted in Table 5. 
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Table 4 



ID 


CHEMICAL 
NAME 


Mol 
Weight 
(Tot) 


Structure 


MC4-R 
Binding 


A 


2-{2-{2.5-CKcNorc 

ttisophen-3- 
ytmftthytsutfarryl}- 
phenylH.4,5.6- 

tetrahydro- 
pynmkline; HO 


393.7877 


CCf-V HO 


** 


B 


2-{2-<2-ChlofO-6- 

fluoro- 
beozytsulfanyO- 
phenyO- 1,4,5.6- 

tetrahydro- 
pyrirnidxns; HCJ 


415.7566 


jj-^V^C^ F 


** 


D 


2«<2- 
BenzyUuIfanyl- 
phenyt)- 1,4,5.6- 
letrahydro- 

nwriwfefi na * MQr 
pyr tttwju ric » hdi 


363.3214 


a 0 


* 


t 

E 


2-<2- 
Pentadecyisutfan 
y»-phenyl)~1. 4.5.6 

letrafryd/o- 
pyrimkfine; HBr 


483.6 




* 


F 


2-(2- 
Cyciohexytmetfiyl 
sulfanyl-phenyl)- 
1.4.5,Metrahydrc 
pyrirnidirw HBr 


369.369 


0 


* 


G 


2-[2-(2-Methyl- 
benzytsutfanyl)- 
phenyfl- 1,4,5,6- 

tetrahydjo- 
pyrimidine; HBr 


377.3483 


\-T\J 

\ 
s 


* 


H 


2-p-<3-Nltro- 
bertzybutfanyl)- 
phenytj-l.4,5,6- 

tetxshydro- 
pyrlmWlns; HBr 


408.319 


Q-D 

• 

b 

0«pN 

O 


* 


I 


2-{2-(4-Benxytoxy 
benzyteutfanyf)- 
phanyQ-l. 4.5.6- 

tetratiydro- 
pynrntOflTe, riu 


424.9934 


<_ 


•* 



SUBSTITUTE SHEET (BULE26) 



WO 01/10842 



PCT/US00/21327 



-100- 



M 


Z-[2-(2-lodo- 
benzylsulfanyl}- 
phenyl}-1.4,S.6- 

tetrahydr^ 
pyrimidirte; KCJ 


444.7659 


. HN . 

'-C 


** 


N 


2-{2-<2.Metr»xy-£ 

nitfo- 
benzylsutfanyO- 
phenyl>1,4 ( 5,6- 

tstrahydro- 
pynmsdine; HBr 


438.3453 


c r 

v 

OsN 

O 


*** 


O 


2-{2-{Naphtha!en 
1- 

ytmefriylsulfanyf)- 
phenyIJ-1.4.5,8- 

totrahydro- 
pyrimidine; HQ 


368.9293 


w_ 

o-o 

« 

CP 


*** 


P 


2-{2-{3-lodo- 
benzytsulfanyl> 
phenyl).1,4.5,6- 

tetrahydro- 
pynmidine; HBr 


489.2179 


s 

\ 

.i '* 

V- ■' 

t' 


** 


Q 


?-f?-t%f Marti* 

benzytsutfanyi)- 
phenylhl.4,5.6. 
tetrahydro- 
pynmkUne 


397.7662 


5 

o 

/ 

CI 


* 


R 


2-{2-(3.5- 
Dimethoxy- 
befttytsutfany))- 
phsnyl)- 1,4,5.6- 

tetrahydro- 
pyrfmJdino: HO 


378.922 


f V 

1 

o' 


•* 


S 


2-[2-{4-Fhj<xo- 
benzylsulfanyf)- 
phenyf>1, 4.5,6- 

tetrahydfo* 
pyrimidtne: HBr 


381.3119 


-< T^. 
•. 

( 

Q 

F 


* 


T 


2-{2-(2-Chtorc> 
benryfeutfanyf)- 
phenyJJ-1. 4.5.6- 


397.7662 


Q-O 

s 


• 


U 


2-J2-{2-Fluoro- 
benzytsurfany!)- 
phenyfj-t, 4.5.6- 

tetrariydro- 
pyrimidino; HBr 


381.3119 


( 


• 


V 


2-{2-<2.4-BiS. 
bifluoromethyt- 
benzytsutfanyt)- 
phenyl). 1.4.5,6- 

totrahydro- 
pyrtrrndino; HBr 


499.3179 


< 

.V 


* 
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w 


2-{2-<3-Methpxy- 
benzyfsu&anyi)- 
phenyll- 1.4.5.6- 

tetTHhydro- 
pynmidine; HCI 


348.8957 


• 

0 


* 


X 


2K2-{3.5-BJi- 
trifiuoromethyl- 
bemyl$uJfanyf>- 
phenyO-1, 4.5,6- 

tetrahydro- 
pyrirnidine; HCI 


454.8659 


\ 

■ r 


* 


Y 


2-{2-{2-Mettx>xy-J 
nitro-benzytoxy)- 
pftenyf). 1.4.5.6- 

tetrahydro- 
pynrrucfirte; HCI 


377.8267 


0 


** 


z 


2^2-{3-Bjxmtk> 
benzylsutfanyl)- 
pheny»}-1. 4.5.6- 

tetrahydro- 
pyrirntdina; HBr 


442.2175 


> 

y 


** 


AA 


2-{2-{2-Brofno- 
benzyisuff3ny1> 
phenyl. 4.5.6- 

pyrimidine 


442.2175 


, ***—■ . 

- ' \ 

\ • « / 

s 

{ 




AB 


2-p-<2-CWon*6- 

fluoro- 
benzylsulfanyO- 
ph«nyQ-4.5- 
(fihyJn>-1H- 
Lm id azote 


357.2777 


Nat/ 

F * 

' S— * 

✓ w x — ' 

V \ 

CI 


* 


AC 


2-<2- 

Benzylsutfanyt- 
phenyl)-4.5- 
dihydro»1H- 

trrodazote; HO 


304.8425 




* 


AE 


2-{2-(2-todo- 
benzyisutfanyO- 
pfierryq-4,5- 
djhydro-1H- 
imklazote: HCI 


430.7391 


Ma/ 


** 


AF 


2-{2-(2-Methoxy-: 

banzyljulfanyl)- 

phenyQ-4. 5 - 
dihydro-1H- 
imidazole, HBr 


424.3184 


/ 


** 


AG 


2-{2-(2-Wethojfy-J 

benzylsulfanyf)- 

phenyl}- 
3a.4.5.8.7.7a- 
hexa hydro- 1 H- 
Denzoinucazoio, 
HBr 


478.41 


<<- J 


*** 
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AH 


2-[2-<Naphmalon 
1-ytmetboxy)- 
phenyl> 1.4.5.6- 
tetraftydro- 
pynfnjdine; 
Formate 


362.4327 




•* 


Al 


2-l2-<2.5- 
Dimethoxy- 
banzylsuaanyi}- 
phcnyn- 1,4.5.6- 

tatrahydfo- 
pyrirntame; HQ 


378.922 


-c 

O — 


ft* 


AJ 


2-{2H2-MotftyV 
naphthalen-1- 
ytmethytsulfanyi)- 
phenytj-l.4.5.6- 
tetrahydro- 
pyrimidine 


346.4962 




•ft* 


AK 


1-{2-{2-(2-Ch»oro. 

6-fluoro- 
bonzylsuJfanyl)- 
phenyO-5.6- 
dihydro-4H- 
pyriniidtrv1-yf>- 


376.8819 


o 

CCY 


ft* 


AL 


2-{2-(2-Meth<wy- 
naphthalen-1- 
y1methyijutfsny1>- 
phertylM . 4,5,6- 
tetmhydro- 
■ .* i jot 
pynrnKMie, nu 


398.9556 




ftftft 


AM 


2-(2-(5-Bromo-2- 

melhoxy- 
benzytsutfanyt)- 
phertyl}-1 .4.5.6- 

tetrartydro- 
pyrimidlne; NCI 


427.7917 


(X „ 

ft) 


ft** 


AN 


1-<6-Bromo-2- 
chloro-quinohn-4- 

diethytemjno- 
ethyQ-urea 


399.7179 


0 


* 


AO 


2-{2-(2.6-Oifiuoro< 
benzybulferiyO- 
ptwtyfJ-1.4.5.6. 

tetrahydro- 
pyruntdine; HBf 


480.2143 


8 J 


ft 


AP 


10-P-(1-Methyl- 
piperkfir>-2-yt}- 

Bthy1>2- 
methytsutfanyV 

10H- 
ph etxrth iai me ; 

Ha 


407.0429 


V, 

f 

car 


ft 


AQ 


4-<3>BiS- 
triftuorornetTiyt- 
phenyl>1.4.6.7- 
tstrehydro- 
imklazo{4,5- 
c]pyridjne-5- 
carbotfuoic acid 
p-dlethytemlno- 
propyl)-am»de 


507.5465 




ft 
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AR 


1-(4-Hydroxy- 
1.3.5-trimethyi- 
piperi<fin-4-yf> 
ethanona 


185.2664 


CM 

XT 


** 


AS 


2-Naphthalen-l- 
ybnethyW.5- 
dihydro-1H- 
imfdazote; HQ 


246.7386 


oS 


* 


AT 


1-{3-Diethyisminc 

methyl- 5- 
trifiuoromethyl-21- 
pyrazol-3-yl>- 
thtophafia-2- 
sutfonyf> 
pyrrolklin-3-yf}- 


552.7096 




* 


AU 


H-p-Cydopropyl- 
3-(1 1,3 3* 
tetramelhyf- 
butytamino). 
BTOdazop.2- 
aJpyfKfln-8-yO- 


342.4846 




* 


AV 


(2-lsopmpyV 
taaWazo(1.2- 
ajpyridir>3-yf)- 
(1.1A3- 
tatramethyl- butyl) 
amine 


342.4846 




* 


AW 


(2-l50propy»- 
tmfdaxo(1 ,2- 
a]pyridin-3-yl)- 
(1.1.3.3- 
tetramethyV-butyO 


287.4485 




* 


AX 




505.6509 




* 


AY 


(2.6-Dkrtoro- 

phenyl)- 
cTTudazolrtlin-2- 
ySdene- amine; 
HO 


266.5561 




* 


AZ 


2-BenzyM,5- 
dihydfO-1H- 
brrtazole 


160.2188 




* 


BA 


I^PhenyKS*- 
tnftuo oraetHyl- 
3,4.5.6-tetrahytfrc 

2H. 

[l^lbipyrWinyM- 
ytmethy!>-3-(2- 
pipendavl-yV 

! ethyO-urea 


489.5843 


op 0 * 

V 


* 
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BB 


2-<2- 
Melhyteuifanyl- 
phenyt)- 1.4,5.6- 
letraJiydro- 
pyrirttkSno 


334.2216 


n I 

or 

I 


* 


BZ 


2-(1, 4,5,6* 
Totrahydro- 
pyrimk&v2-y0- 
benzenettvol 


192.2848 


jO 




BD 


2-|2-<4-Nitro- 
benzyistdtenyl)- 
phenyf)-1, 4.5,6- 
tetrahydro- 
pyrintidni 


408.319 




* 


BE 


2-W-(M.S,6- 

Tstrahydro- 
pyrimkJjrv2-y1)- 
phonylsuflanyf}- 
propy^BOtrKtoto- 
1><Scne; HBr 


460.3948 




* 


BF 


2-{2-(3-Pheny»- 
propytsutfanyf)- 
phenylj-1. 4.5.6- 

MrahytftD- 
pyrimktt/w; HBr 


391.3752 




* 


B6 


2-[2-<4- 
Trifluoronwthyt- 
benzylsulfanyl)- 
phenyQ- 1,4.5,6- 

tetrahydro- 
pyrtrodine; HBr 


431.3197 




* 


BH 


4J-Npefazin-1-yW 
Lrfltuorofnethyl- 
quinofine 


281.2806 




* 


Bl 


a-Nitro- 
benzemtdinv; HC 


201.6116 




* 


BJ 


4-CarbamimicJoyt- 


163.1791 




* 


BK 


2-PhenyW.5- 
<fihydro-1H- 
I/nfatezolo 


146.1919 
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BL 


2^3- 
Benzytsutfanyfr 
phenyl. 4.S.6- 
telrahydro- 
pyrimkfin© 


282.4094 


t 


* 


BM 


2-f2-(4-teft.Buty»- 
benzylsuttanyO- 
phenyO-1. 4.5.8- 

tetra hydro- 
pynntKsne. nor 


419.4289 




* 


BN 


2,2-OJphenyM-[2 
(1,4.5,6- 
tatrahydro- 
pyrifnidflv2-jfl)- 
phenylsulfanyO- 
butyranttriie; HBr 


492.4827 


% 


* 


BO 


2-{2-{3.4-Dimethy 
benryteulfenyl)- 
phenyiJ-1,4,5,6- 

tetrahydro- 
pynmKfino; HCI 


346.9232 


k 


* 


BQ 


3-f2-<1.4.5.6. 
Tetrahydro- 
pyrim)din-2-yi)- 
pbenyisiifanytme 

HBr 


388.3312 


Q-D 

p 


* 


BR 


2-p-(4-Bromo* 
benzytsutfanyf)- 
pheny1)-1,4.5.6- 

pyrtrrwltfie; HBr 


442.2175 


Q 


r° 


* 


BS 


2-{2-<2.6-DlcrtOfc 
benzyUulfariyt)- 
phenyi)-1.4.5.6- 

pyrvntcnnOt nor 


432.2109 


Q-O 


* 


BT 


2-{2-(Naphthater> 
2- 

ylmethyteutferryO- 
pfanyFJ- 1,4.5,6- 

tetrshydro- 
pyrtmidtm; HBr 


413.3813 


C 




D 


* 


BU 


2-f2-{4-Ftuofo- 
benzytsutfanyl)- 
phenyl)-1.4.5.e* 

tetrahydro- 
pyrimiCIne; HBr 


381.3119 


1 


o 


* 


BV 


2-{2-(BiphenyM- 
ytorwUiylsuItanyf)- 

pheny1>1.4.5,e- 
tstrattydro- 

pyrtmidine; HCt 


394.9672 


c 




D 


* 
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BW 


2.|2-<2.4-Bis- 
trifluorontettiyt* 
benzyls utfanyi >- 
phenyl}- 1, 4.5.6- 

tetrahydro- 
pynfrudmo; HBr 


499.3179 




* 


BX 


2-[2-<1,4.5.6- 
Tetra hydro- 
pyrirradin»2-yt)- 
phenyUuftanytme 
hyQ-benzofiltrila; 
KBr 


388.3312 


Q-O 

— o 


* 


BY 


4-{2-<1.4.5.6. 
Tetrahydro- 
pyrimklin-2-yl)- 
phenyisuWarrytme 
hyfj-benzonltrile; 
HBr 


388.3312 


Q-O 

\ 


* 


BZ 


2-{2-<4-Methoxy- 
benzylsulfanyf)- 
phcnyq.1.4,5.6- 

tetrartydro- 
pyrimicfino. HCI 


348.8957 




* 


CA 


ocnzamiame, ml 


156.614 


NH 

(A 


* 


CB 


3,5-Bis- 
trifluorometfiyV 
DenzamKJtns, hl 


292.6105 




NH 


• 


CC 


2-a* 

Benzytsulfanyt. 
phenylH.5- 
dihydro-IH- 

imidazole; HCI 


304.8425 




* 


CD 


(2-Butaxy-ptienyt 
cafbairoc KM 2- 
piperitfirv1-yH- 
pipofkfirvl- 

estar, Formate 


• 

463.6221 


0 


** 


CE 


(2-Pentytoxy- 
phenyf)-carbamic 
add 2-piperidirvl 
yM-piperidirvV 

ytm ethyl- ethyl 
ester. Formate 


477.649 


O 


** 


CF 


2-<2-Bromo- 
phenyfH.S- 
dibydro-1H- 
fftudazote; HCI 


261.5479 


c 




* 
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CJ 


4-Phenyt-2- 
p{peraziTv"l-yt-&-f] 
tolyt-pynmidmo 


330.4326 


9 




CK 


N-BenzyWN-(3- 
cNoro-benzyl)- 
N\N'-dimethyl- 
ethane-1,2- 
diamina 


302.8468 




* 


CL 


N-Benzyl-N-<4- 
bro mo- benzyl)- 
N\N'-dimelhyK 
ethane-1.2- 
diamlna 


347.2981 




* 


CM 


N-Benzyt-N-(3,4- 
dichtofo-benzyl}- 
N\N*-<lBnethy^ 
ethane-1.2- 


337.2916 




* 


CO 


7-Chloro-4.8- 
dimethyl-2- 
piperaznv 1 -yt- 
quinofcne; Oxalate 


365.8208 




* 


CP 


7-CWOfD-4.ft- 
dtmathyl-2- 
ptperazin-1-yt- 
qirinotine 


275.7808 


I 


* 


CQ 


7-Chtoro-4.8- 
dlmethyi-2- 

ptperaztiv1-yi- 
qulnofine; 
Formate 


321.8108 


1 

T i^i. 


* 


cs 


2.7-Dicttoro-4.8- 
(fijneOiyl-quinofin* 


226.1046 


^ 1 


* 


CT 


2(2- 
BenzytsuffanyJ- 

pherryl)- 
3aA5 r 6,7.7a- 
nexaxryoTv* irr> 
befizoorndazota, 
HCI 


358.9342 


a 

ck<> 




CU 


2-p-(2-Chton>6- 

benzyisuJfanyfy 

phenyl 
3a.4,5.6.77a- 
hexahy*o-1H- 

HCI 


411.3694 


\ 

a . 





SUBSTITUTE SHEET (RULE26) 



WO 01/10842 



PCT/US00/21327 



-108- 



cv 


2H2-<2-Jodo- 
beruytsutfanyf)- 

pheny1> 
3a.4.5.6.7.7&. 
hexBhydro- 1 H- 
benzotmklazote; 
HO 


484.8307 


• * 

V 

<yrG 


*• 


CY 


I.Phertyt-3- 
piperazirv1-yl- 
5.6,7.6- tetrahydrc 
reoquinofeno-4- 


318.4216 


c6" J 
6 


** 


CZ 


2-(2-(Pyndin-3- 
ytmethytetdfanyty- 
phonyll- 1. 4.5.6- 
tetrahyctro- 
pyrirnidina 


283.3972 




* 


DA 


1-Pyrfdlrv3- 
ytmethyt-2-[2- 

(pyridirv3- 
yimetnyteulfanyl)- 
phenyl}- 1,4 ,5,6- 

tetrahydro- 

pynfnkbno 


374.5096 




* 


DB 


2-{2-<2-E&>oxy- 
ethyisuifanyQ- 
phenyQ-1.4.5.6- 

tetrahydro- 
pyrimidtrw; HBr 


345.3037 


JO 


* 


DC 


2-(2-<2,5-Ooncmy 
benzyisuifanyt)- 
pheny1)-1.4.5.6- 

tetrahydro- 
pyrimidine; HC1 


346.9232 




** 


DD 


2«{2-<2- 
Benzenesuffonyi 

mtrthjrf- 
benzytsutfanyO- 
pheny»>1.4.5.6- 

tstrahydiD* 
pyrimtdtne; HBr 


517.5108 


_/~\ 


* 


DE 


442-{1. 4,5.6- 

pyrimjdin-2-yl)- 
phenytsu Ifanytrne 
hyfhquinonne: 
HBr 


414.3691 




** 


DF 


2-{2-<2-Methoxy-i 

benzytsutfanyl)- 

pyridir>-3-y(}- 
1.4.5,6-tetrahydrc 
pyrrolidine; HBr 


439.3331 




** 


DG 


2-[2-(2-Methoxy- 
benzyteutfanyl)- 
phonyll-1. 4.5,6- 

totrahydro- 
pyrimkline; HCl 


348.8957 




** 
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DH 


\* yuuyc i iiyivAj* 

benzyteulfanyl}- 
pnenyl)-1. 4.5.6- 

tetrahydro 
pyrirnidine; HBr 


447.4393 


CC .-0 


*# 


Dl 


*• ofpneny * yr 
1.4.5,6-letrahydrt 
pyrimidine; 
Formate 


282.3465 




* 


DJ 


2-J2-(2.3- 
Dimethoxy* 
benzyl s^J!fany1)- 
phenyr]-1.4,5,6- 

letrahydro- 
pyrimkjina; HBr 


423.374 




* 


DK 


2-[2-(2,3-l»iydro 
benzo{1,4]diosn- 

5- 

ytmethyteutfanyl)- 
phonyJ>1.4.5.6. 

tetra hydro- 
pynrredina; HBr 


421.3581 




** 


DL 


2-[2-<6-Methoxy- 

2,3-dihydro- 
b«nzo(1.4)dio»rv 

5- 

ylmethylsutfanyf)- 
phenyO-1,4,5.6- 
tetrahydro- 
pynnwdme 


451.3844 




*** 


DM 


2-|2-<5-fluoro-2- 
methoxy- 

benzytsutfanyf> 
phenyl|-4.5- 
dihydro-IH- 

imidazote:HCJ 


411.3381 


V 


** 


DN 


1-Methyl-2K2- 
(naphthaiervl- 
ytmetrfylsutfanyO- 
pheny0-1. 4,5,6- 
tetrahydro- 
pyrimidtne; 


392.5262 


o 


*• 


DO 


l-Methyt-2-p- 
(naphthalervl- 
ytmethylsutfanyl)- 
phenylH.S- 
dihydro-1H- 
Imidazole 


332.4693 




*** 


DP 


2-{2-(5-Bromo-2- 

benzyteuJfanyt)- 
phenyf}-4.S- 
dihydro-1H- 
irradazote; HO 


413.7649 




**• 


DQ 


2-[2-{5-Bromo-2- 
methoxy- 
bcnzytooty)- 
pnenyf)-1.4.5.6- 

tetra hydro- 
pyrimidine: HD 


411.7251 


Bi 


+** 
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DR 


2-p*{Napmnaten. 
1-ytoxymethyl)- 
phSAyQ-1 .4.5,6- 
tstrahydro- 
pyrimidine 


316.4027 




** 


DS 


2-{2-Pheno*y- 
phenyfy* 1,4,5,6- 

totrahydro- 
pyriirudtno; HO 


288.7759 




* 


DT 


5-{4-CWoro- 
ph«nyt)-2.5- 
dihydro-3H- 
orudazo{2, 1- 
aJisomdot-5-oI 


2847448 


rvO 

% 


* 


DU 


2-|2-<2-Meth©xy- 

phenyl). 1,4.5,6- 

tetrahydro- 
pynrrtkJjrte; HO 


332.8291 


cx, 

oo 


* 


DV 


2-12(2.6- 
Dimemoxy- 
phenoxy methyl)- 
phenyq-1,4.5.6- 
tstr eh yd ro- 
py rifnid trie 


326.3954 


°§ 


* 


DW 


2-|2-<5-Brwno-2. 

metiioxy- 
benzytsulfanyl)- 

pheny1>5> 
dimsthyV- 1 ,4.5,6- 

tetra hydro- 


419.3855 


1 

V 


*** 


DX 


2-[2-<2-Methoxy- 
phenoxy)-phcnyJl 
1.4.5.6-tatrahydri 
pyrtmidine; 


328.3722 




* 


DY 


2K2-(5-Bromo-2- 

methoxy- 
benzytsulfanyi)- 
phenyl}-5.5- 
dimettiyt-4.5- 
dihydro-1H- 
imidazole 


405.3586 




*** 


DZ 


2-(2-<5-Bromo-2- 

methoxy- 
benzyfsu&artyi)-S- 
tnfluorometriyJ- 
pftenyty- 1,4,5,6- 
tetrahydro- 
pyrirrudtne 


459.33 




* 


EA 


2-P42.6- 
Dimethoxy- 
benzytsutfanyO- 
pnenyq-1,4,5,6- 

tetrahydro- 
pyrvrodine; MO 


378.922 




*** 
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EB 


2-{2-<5-Bromo-2- 

benzytsutfenyf)- 
phenyf}-6-ethyV 
1,4.5,6-tetrahydrt 
pynmidm© 


419.3855 






EC 


2-{5- Bromo-2 • 

methoxy- 
benzylsutfanyf)- 
benzonithlo 


334.2364 




* 


ED 


2-{2-<2-Bronio~6- 

methoxy- 
benzyfsutfanyl)- 
phenyq-1. 4,5.6- 

tstrahyorO' 
pynmjiiaio; HBr 


472.2437 


ex. 

bo 




EF 


2-|5-Bramo-2-(5- 
bromo-2-methoxy 

benzyfeulfanyl)- 
phenyfH.5- 
dihyji v1H- 
imidazoJe; 


502.2309 




*** 


EJ 


9-BenzytkJBTtB- 
1.2.3,9-tetrahydn: 

4.9a-diaza- 
fluorene; Formate 


306.3685 




* 


EK 


2-{2*(Biphenyt-3> 
yloxyKrfienyJRS 
dihydxo-IH- 


314.3868 


o 

or" 




EL 


4-croon>- 
p*ienoxy>phenyQ 
4.5-dihydro-1H- 
Imkfazole 


272.7338 




* 


EM 


2-[5-Bromo-2-{5- 

bertxyfsuifanyf}- 
phenyQ-1 .4.5.6- 
tetrahydro- 
pyrtmidin©; 


516.2578 


ft 


*** 


EN 


2-{2-(Naphthaterv 
2-ytoxy)-phenyQ- 
4,5-dihydro- 1 H- 
imidozote; 
Formate 


334.3789 


bo 


* 


EO 


2-{4-Bromo-2-<5* 
bforno- 2-fnsthox] 
benzyisuttanyO- 
phenyf)- 1,4.5.6- 
tctratiydrO' 
pyrinddins 


470.2278 




** 
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EP 


2-{2-{2-Bromo-S- 
methoxy- 

benzytsulfanyf)- 

phcnyl)-1.4.5.B- 
tetrahydr^- 

pyrtnridino; HBr 


472.2437 


Us. . 

/ 


*++ 


EQ 


2-p-(5-Bromo-2- 

methoxy- 
benzytetrffenyO-5- 
methyl-phenyl}- 
1,4, 5 ,6- totrahydrt 
pyrimjdine 


405.3586 




*** 


ER 


2-{2-<Naphthal0rv 
1-ytoxy)-phenyJJ- 
4.5*lihy<iro-1H- 
imidazole; 


334.3789 




* 


ES 


2-f2-(Naphthalerv 
1-ytoxy)-pheny1)- 
l ( 4 t S,ft>t8trahydn 
pyrirrutfin©; 


348.4058 




* 


ET 


2-J2-(8iphenyV3- 
ybnelhytsirifanyf)- 
Phenyn-1A5.6> 
tetrahydro- 

- tin, 

pynrrowie, nor 


439.4192 


i 

0 


•* 


EU 


2-[2-<NapJrthaJ«rv 
2-ytoxy).pheny0. 
1.4, 5,6-tetrahydrt 
pynroidaw; 


348.4058 


bo 




EV 


2-p-<5-B«>mo-2- 
metnoxy- 

Ifinyf)-pheny1> 
1.4.5.6-tetrahydrc 


407.3311 




* 


EW 


2-f2-<&Chtoro-2- 

maOioxy- 
benzyJsuJTarryl}- 
phonyn-1. 4.5,6- 

pynrrDomo; nu 


383.3404 


or. 0 _ 


#** 


EX 


2-{2-(2-Memoxy-J 
thiophen-J-yt* 
benzytsuffsny1)> 
ptienyQ-1,4.5,6- 

tetrahydro- 
pyrtfnWtrt*; HCI 


■ 

431.0216 




*** 


EY 


2-(2-(Biprtenyl.2- 
ytmethytsutfanyi)- 
phcnylJ-1, 4.5.6- 
tntrahydro- 
pyrfmkfine; 
Formats 


404.5372 


n 

a;- 


** 
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EZ 


2-p-454odo-2. 

methoxy- 
benzylsutfanyt)- 
phenylj- 1.4.5.6- 
tetrahydro- 
pyrimidSne; 
Formate 


484.3622 




*** 


FA 


2-P-<5-Bromo-2- 

methoxy* 
benzy1sutfanyf}-5 

ftuoro-phenyQ- 
1.4,5.6-tetrahydrt 
pyrirrudmc 


409.3222 

• 


WD 
^? 


**# 


FB 


2-PH5-Bromo-2- 

methoxy- 
benzytsuttanyQ-S- 

fluoro-phenyf^ 
1 .4 ,5.6-tetrahy drc 
pyriroidine 


409.3222 


Bt 




FC 


2^4.4*- 
Oimethoxy- 
biphonyi-3- 

phenyO-t.4.5.6. 

tetrahydro- 
pynrnidtne; H8r 


499.4717 


eft 

0 




FD 


2-{2-(9H-Fhjoren. 

9-ytsutfanyT> 
phenyQ-1,4.5.6- 

tetrahydro- 
pyrimicfino; HBr 


437.4033 


0 




FE 


2.p-{y-ChtofO-^•■ 
ftuoro-4-melhoxy- 

MjahsnyJ^. 
ylmelhyteulranyf)- 
phenyq-1.4.5.6- 
tetrabydro- 
pyrimidine; 
Formate 


486.9987 


0° 

Vr 


*-* 


FF 


2-{2-(1- 
Naphihaten-1-yt- 
etftylsulfanyl)- 
phenylj.1,4.5,8- 

tetrahydro- 
pyrfmidln©; HCI 


382.9562 


cc ^ 


*** 


FG 


2-p^4^ethoxy- 

bjphenyl-3- 
ytmettiytjutfonyt)- 
phenyl}-1.4.5.6- 
tetrahydro- 
pyrinwdme; 
Formate 


434.5634 


a 10 
I 


*** 


FH 


2-{2-<5-Bromo-2- 

methoxy- 
benzytsuifanyi>5- 
mjoro-phenylH.J 
dihydio-tH- 
tmidazoJ©; 
Formate 


441.3253 


i 


*** 


Fl 


2-(2- 
Benxhydrylsulfan 
y|-pheny1)-1 .4.5.6 
tetrahydro- 
pyrimkilne; 


404.5372 
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FJ 


2H3-Amirx>- 

iwvivlsfflinAVik/ c 

Promo-2-methoxy 
benzytsutfanyf)- 
benzonitrflo. 
Formate 


452.3764 


rV 

\A» CM. 

■i 


* 


FK 


2-{2-{Z-FhK>ro-4" 

methtury- 
[I.Vttl-pefpher 

ytmetbyfsulfanyl)- 
pHenyfl-1. 4.5.6- 
totrahydro- 
pyrirrudina; 


528.6517 


a 0 

0 




FL 


2-[2-<2-Methoxy-J 
phenytetftynyl- 
beruyteulfanyO- 
phenyl}-1. 4.5,6- 
tetrahytjro- 
pyrwnKbne; 


458.5854 


>NH, 

b 




FM 


2-(3-(Naphtris>erv 
1- 

yfrnothylsutfanytV 
phenyO-1. 4,5.6- 
tetrahydro- 
pyrirrridine; 


378.4993 




* 


FN 


4-Metfwwy-N-t4- 
methyt.2-<1.4.S.& 
tetra hydro- 
pyrimWiiv2-y1)- 
phenyl}- 


369.4248 




* 


FO 


2-{5-Bromo-2- 

mothoxy- 
benzytouJfanyl)- 
bcnzstntdino^ 


397.297 






FP 


4,6-Dtm8thyW2. 
piperazi/M-yt- 
pyrimicfine 


192.264 


ft 
hA 


• 


FQ 


8-l5opropyt-3> 

(SmathyV6- 
plperazln-l-yl-3,4 
dihydro-IH- 
pyfanop.4- 

cJpyridirke-5- 


314.4308 


"1 fir 


* 


FR 


2-Ptperazjn- 1 -yV 
pyrimidino 


164.2102 


H 

n 


* 


FS 


1-Pyridbv2-y»- 
pipaiazino 


163.2224 


H 
N 

6 


* 
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FT 


2-Piperazin-1-yH 
trifluorometfryV 
pynmkJi/10 


232.2085 


\ V H 


* 


FU 


5-Piperazin-1-yK7 
tnriuofOfnetriyv 
thieno(3,2- 
b]pyndine-3- 
cartxwylic add 
methyl ester 


345.3454 




* 


FV 


5-Bromo-2- 
piperazin-1-yt- 
pyrirmdine 


243.1063 


r^NH 


* 


FW 


TrifluOfOmethyf* 
pyridin-2-yt)- 
pjperazine 


231.2207 


Or 

oc 


* 


FX 


H5- 
Trifluoromethyt- 
pyritfn-2-yf)- 
pjperazjne 


231.2207 


- O" 


* 


FY 


BenzyH2-< 1,4,5.6 
tetrahydro- 
pyn micfrv2-yt}- 
phenyl}- amine 


265.3581 


CO 


* 


F2 


2-{4-(Naphthater>. 
1- 

ytanethytsutf b nyl)* 
phenyrH.4.5.5- 
totrahydro- 
pynxmdffie; 


378.4993 




** 


GA 


2H2-<S-Elhyny*.2. 

msthoxy- 
benzylsutfanyt)- 
phenyfJ-1,4,5.6- 
tstrahydro- 

■i J.' I... ~ ii; ■ u^i 

pynrntaine, mu 


372.9177 


cP 

t 
■ 


*-** 


GB 


2-{2-<5-Bromo-2- 
roothoxy* 

bonzylsutfanyJ}- 

benzyO-1.4.5.6- 
tetrahydro- 

pyrfmidJne; HO 


441.8186 


'f 

cc, 


** 


GC 


2H2-(5-tBrt-BuJyt- 

2-methoxy- 
bertzytsurranyl)- 
phenyl)- 1.4.5.6- 

tetrshydrc- 
pyrimltSne; HO 


405.0032 


oft 

"J 


* 
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GD 


2H2-<5-Brom©-2- 
cyctopontytoxy- 
benzylsuifanyf)- 
phenylH. 4.5.6- 
letrohyd ro- 
py hmidtnei 
Formate 


491.4534 


O 

ft 


*** 


GE 


2-{2-(5-Bromo-2- 

ethoxy- 
benzylsulfanyf)- 
pher*yt}-1 .4.5.6- 

tetrahydro- 
pyrimkjine; HCI 


441.8186 




*** 


GF 


2-(2-<5-Biwn©-2- 

propoxy- 
benxyisurtanyS)- 
phenyq-1.4.5.6- 

tetrahydro- 
pyrirnkitna, HCI 


455.8455 


cc 

ft 


»** 


GG 


(2-{5-Bromo-2- 

methoxy- 
benzytsutfanyt)- 
benzyf]-diethyl- 
amine; HCI 


430.8357 


u 

J 

CC 

ft 


** 


GH 


4-{2-<5-Bromo-2- 

benzyJ$utfanyf>- 

benryQ- 
mofpholino; HCI 


444.8192 


0 

cc „ 


* 


Gl 


H2-<5-Bromo-2- 
methoxy- 

benzy)su&anyf}> 
benzylj- 
piperazine. 
Oxalate 


497.4145 


of.. 

1 

ft 




GK 


{1-{2-<5-Brofno-2- 

methaxy* 
benzylsutfanyl)- 
beruyQ-pyrrofidin- 
3-yI)-cartomfc 
aod tert-outyl 
aster 


507.4918 


ft 




GL 


3*-(5-Brwrto-2- 

methoxy- 
benzytsuitanyf)- 
3.4.5.6-tetrohydrc 
2H- 

|t.2Tbipyrazinyl 


395.3232 


rr 

N « J 

cx . 


* 


GM 


C-(4-p-(5-BrtXTX> 

2-methoxy- 
benzylstiifanyl)- 
qulnoxalirv2-yl}- 
morphofin-2-yO- 
mothylarmna; 
2HCI 


548.3308 


V 


** 


GN 


2-<5-Broroo-2- 
methoxy- 
benrybulfanyf}^ 
piperaan-1-yV 
quinoxafine; 
Formate 


491.4131 


.0 

ax 

» 


* 
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GO 


2-[2-(2-Methoxy-£ 

beruylsuJfanyl)- 
phenyf)-1 ,4.5,6- 

totraftydro- 
pyfimidifta. HO 


362.9226 


^0 


#•* 


GP 


2-[2-(5-Braroo-2- 

melhoxy- 
tenzytoxyntettiyl) 
phenyl}- 1.4,5.6- 

tetrahydro- 
pynrmdtne; HO 


425.752 


otto 


*** 


GQ 


2-{245-(3.3- 
DimomyVtait-1- 
ynyl)-2-methoxy 
benzyfsutfanyf}- 
phenyl)- 1.4,5.6- 

tatrahydro- 
pynnvdtnci HO 


429.0252 


+ 


* 


GR 


3-Benzyfidene-2- 
{2-methytamino- 
ethyl)-2.3-dihydrc 
iso»r»dc4-1-one 


278.3538 


o 


* 


GS 


2-[2-{2- 
NapMhalen-l-yV 
ethylsuffanyO- 
phcnyl). 1.4.5.6- 
tetrahydro* 
pynrnkfina 


346.4962 


ex. 


* 


GU 


[2-{5-Bfomo-2- 

methoxy- 
benzylsulfanyf)- 
bonzy1}-dvncthyV 
amino; HO 


402.7819 






GV 


2-p-{5-Bit>mo-2- 
iso propoxy- 

benzylsulfanyf)- 

phenyl}-1, 4.5.6- 
tatrahydro- 

pyrinvdtne; HO 


455.8455 


CX. .X 


*** 


GW 


2-{2-<2-Elhoxy- 
naphthalan- 1- 
ytmethyturtfanyt)- 
phenyQ-1, 4,5,6- 

tatrahydro- 
pytirrudino; HO 


412.9824 


cc. ^ 


*** 


GX 


2-{2-{2Propoxy- 
naphthatervl- 
ylmethylsulfanyl}- 
pheny1)-1.4.5.6- 

tetrahydro- 
pyrtmidjna; HO 


427.0093 




#** 


GY 


4^tetf»oxy-3^2- 
(1.4.5,6- 
tetrahydro- 
pyiuiudm-2-yt)- 
phenytsuilanytma 
hyf}-benzonitrQ8; 
HO 


373.9055 


c 

a 


*** 
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GZ 

t. 


1-{4-Methoxy-^ 
(1,4.5,6- 

pyrtmida>2-y1>- 
phenytsuJfanytme 
hyfj-pheny!}- 
ethanone; 
Formate 


400.503 




** 


HA 


{1-{2-<2-Methoxy- 

naphthatervl- 
ytmetriytsulfanyf)- 
benzyQ-pyrrotidlrv 
3-yT>cart>smiC 
add tert butyl 
ester 


478.6556 


H 


• 


HB 


2-{2-<Naphthaterv 

yljulfanylmethyf)- 
phenylJ-M.S.B- 

tetrahydro- 
pyrimidtne: HCI 


368.9293 


r i 


*** 


HC 


2-(2-Phenethy». 

phenyO-1,4.5.6- 
tetrshydro- 
pyrirTudino; 


310.4003 


X) 


* 


HD 


H2-{5-Bromo-2* 
methoxy- 

benzyisu!fanyt> 
benzyl)- 
pipendirte; 


452.4167 


0 

1 

d. 

y ° 


** 


HE 


{4-{2-(2-Methoxy- 

naphthalen-1- 
ytmetrtytsutfanyt}- 
bertzyf}-mofphofir 

2-ytmethyr> 
cartoarruc acid ter 
butyt ester 


508.6819 


» 


* 


HF 


C-<4-{2-<2- 
Methoxy- 
nsphibalorv 
yfrnethytsuJfanyl)- 
benzyI^mcrpfto6r 
2-yO- 
methy (amine; 
2HO 


481.486 


cel. 

& 


** 


HG 


1-{2-(5-Bromo-2- 

methoxy- 
benzybutfanyf> 
benzyfy-pyrroBdtrv 
3-ytamine; 2HO 


480.2959 


o 


** 


HH 


2-{2-{NaphthoJer> 
1- 

ylmethyUuHanyO- 
phenyfl-IH- 
imidazoto 


316.4265 




* 


HI 


2-{2-{1-BenzyMh 

vnidazoV'2* 
ybnethylsuKanyi)- 
phenyT).1A5.6. 
. tetraftydro- 


362.4986 


a? 


* 
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HJ 


1-P-(5-Bromo-2- 

beroytsutfanyty- 
pyrazirv2-yi)> 
pyiroDdln-3- 

ylambw; 2HCI 


468.2446 


a 


* 


HK 
• 


1-{3-{5-Bromo-2- 

beniytjuifanyl)- 
qutnoxaJin-2-ylf 
pyrroWin-3- 
ylarrune; 2HO 


518.3045 


'vA.A* cot 


* 


HL 


1-{2-{2-Memoxy- 
naphthalan* 1 - 
yfmathytsutfanyl}- 
benrylHjytTolt<Cr> 
3-yiamtne; HO 


414.9983 


Co 


** 


HM 


1-<5-BnwT70-2- 
methoxy-benzyf)- 
2-pbenyJ- 
piperidtne 


360.2938 




* 


HN 


0-Benzyl.2.a.9.1C 
tetrahydro- 1 H* 
4,9,t0a-trta2a- 
phenan throne; 
Formate 


323.3991 




* 


HO 


242-{2- 
Naphthaten-1-yV 
ethyO-phenyt)- 
1.4,5,&-tetrahyetK 
pyrtmkline; 
Formate 


360.4602 




*** 


HP 


3-{2-<S-Bromo-2- 

fci il ■■ ■! jg i ,Mn H J\_4 

Dcnzyisu uanyi)-* 
Huoftvphenyf]- 
1.5,8,7.8.8a- 
hflxahydro- 
inwdazo(1,5- 
ajpyridlno; HC1 


485.847 


;-~\ 

9 

a 


*** 


HQ 


metboxy- 
benrytsuJtanyO-3- 
ftuofo-phenyf}- 

5.6.77a. 
tefoahycbi>1H- 
pyfroto|1^- 
cpmidazafe; 
Formate 


481.3901 


%- 

a 


MM 


HR 


2-12- 
(Ben2o(b]thiophe 
n-3. 

ytmcthytiutfanyf)- 
phenyf}>1 ,4, 5.fr 

pyrrolidine; H8r 


419.4094 




*** 


HS 


2K3-Fhjon>2- 
(napn tnoi eiv i - 

phenyO-1 .4.5,6. 
tetiahydro- 
pyrimidlrte; 


396.4897 


4 


*** 
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HT 


2-<Naphihaiei>i- 
yfenethytsuitenyt). 
3^1,4.5.6- 
tutra hydro- 
pyifmkfin-2-yl^ 
phsnytsmine; 
Format© 


393.514 




** 


HU 


2-[2H5-Bromo-2- 

benzytsutfanyl>3- 
cMoro-phenyQ- 
1.4.5.6-tetrahydrc 


471.8065 

- 


* 


*** 


HV 


(X*W5-Broma 

2-metfKwy- 
boruytsutfanyt)- 
pyraan-2-yl> 
fnofphofirv2"yl^ 
mcthytamine; 


471.3795 




* 


HW 


BerzyJ-methy»-[2- 
(1,4.5,6- 
tetrahydro- 
pyrirnidin-2-yO- 
ph#r>yi]-ajTono; 


325.415 


CC 


# 


HX 


2-{2-(2-Methoxy- 
phenyls utfanylm© 

hyt>-phenyf}- 
1.4,5.6-tatrahydrc 
pyri/nldin©; HCt 


346.8957 

■ 


CC V 


** 


HY 


1-P-[2-{S^Bromo- 

2-methoxy 
benrytsiifanyO- 
phenyQ-5,6- 
dihydro4H- 
pyrim»dlfv1-y1}-3- 
methyt-butarvl- 
one 


475.4497 




♦* 


HZ 


2-|2-(5-eromo-2- 

benzytsulfsnyf^ 
phorjyQ-5,6- 
d5hydro-4H- 
pyrvrw*n*-V 

carboxyOc odd 
benzyl 


525.4662 


Br 


** 


IA 


1-{2-{2-{5-Bromo. 
2-fnethoxy- 

bonzytsutfsnyt^ 
phenyQ^.6- 
<fihydro-4H- 

pyrfnodm- 1 -ylJ-2» 

pheflyKcthanonft 


509.4668 




*** 


IB 


2-p-(S«romo-2- 
. methoxy- 
boraylsuJfanyt)- 

phenyl}-1- 
rnotttanosuttonyt- 
1,4,5.6-tetrahydri 


469.4234 

• 




* 


IC 


2-{5-Bromo-2- 

meffloxy- 
benzyttutranyt)- 
phonytamino 


324.2413 
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ID 


2-o-To»yM.4,S.6- 
tetrahydro- 


174.2456 




* 


IE 


2-l3-(5-Bnxno-2- 

methoxy- 
benzytsutfanyf)- 

pyridin-2-yl}- 
1 ,4,5.6-tetrahydrc 


392.3195 

■ 




*** 


IF 


5-p-(5-Bromo-2- 

methoxy- 
benzytsulfanyl)- 

phenyfj- 
[1,3.4]oxadiazol-2 


392.2762 


cr 


* 


IJ 


2-{5-Bromo-2- 

bflnzytsultanyl)- 
benzoic sod 


367.2664 


o 


* 


IK 


N-{2-(5-Bromo-2- 

methoxy- 
beittyteuffanyl)- 
phenyO-guankJin* 


366.2817 




** 


IL 


2-J2-<2- 
tsopfOpoxy- 
naphthalan- 1 - 
ytmethytsutfanyf)- 
phenylj-l. 4.5.0- 
tetrahydro- 
pyrimicfine; 
Formate 


436.5793 


ex. . 


** 


IM 


2-{2-<2- 
Cyciopentytoxy- 
naphttialwvV 
ytmethytsiifanyl)- 
phenyO-1.4.5.8- 

tetratrytfro- 
pyrimidine; HQ 


453.0472 


0 

cc. o _ 0 


** 


IN 


(5-Bromo-2- 
methoxy-benzyf)- 
P-<1 ,4,5,8- 
tctrahydjo- 
pynmidtfv2-yt)- 
phenytj-atrifw 


374.2804 


\>"^»1 CM. 

» 


** 


10 


2-p-<5-Bfomo-2- 

methoxy- 
6eri2y1surfany1me 

hyO-phenyO- 
1.4.5.S-<etrahydK 

pyriirndtne; 


451.3886 




*** . 


IP 


2-p-<2-«ethoxy- 

naphthaten-1- 
ytsuIfanytTnothyf)- 
phcnyIJ-1.4,5.6- 

tetrahydro 
pyrimkUrto; HO 


398.9556 


1 


*** 
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IG 


2-t3-<5-Bromo-2- 

mathoxy- 
benzylsulfcnyO- 
pyraan-2-yf)- 
1.4,5,6-tetrahydn 
pyrtnudina 


393.3073 

■ 




#* 


IR 


2-f3-Chton>-2- 
(rxaphthaten-1. 
ytsidfarTytmethyl)- 
phenytj-1.4,5,6- 

tetrahydro- 
pyrtmidine; HCI 


403.374 


' X? 


#** 


IS 


2-t2-(6-Brbmo-2- 
metfioxy- 
naphthaton-t- 
ytmethytsulfanyl)- 
phenyl). 1.4,5.6. 

tBtratiydro- 
pydmkfine. HCI 


477.8516 


ft 


*** 


IT 


9-(5-Bromo-2- 
melhoxy-benzyf)- 
2,3,9,10. 
tetrahydro-1H- 
4.9,1 0a-triaz»- 
phenanthfene; 


432.3214 


o 

V^^N-- 1 CM. 

m 


* 


IU 


2-JM*toro-2-<2- 
/nathoxy- 
naphthaJervl- 
ylsulfenytmethyl)- 
phenyf}-1, 4.5.6- 
tetrahydro- 
pyrtmidine 


396.9403 


o » 

06'"" 


*** 


IV 


2-f2-<2.7- 
Oimethoxy- 
naphthalen-1- 
ylmethylsuJfanyl)- 
phenyl> 1.4,5.6- 
tetrahydro- 
pyrtfnjdjne; 


438.5518 


°> - 


* 


IW 


2-Pipefazifv1-yt- 
pyricJina-3- 
sutfanic add 
©diytamide 


270.3557 


O=S=0 j^^NH 


* 


IX 


7-Methoxy-3-(4- 
niiro-pftenyt)-2- 
piperazlrv1-yt- 


364.404 




* 


IY 


4-Methyt-2- 
piperazin-1-yt- 
quanofine 


227.3092 




• 


IZ 


2-{2-(5-Bromo-2- 

methoxy- 
phenylsOffanytme 

hyO-phenyO- 
1 ,4, 5.6-tstrahy drc 
pydmkfine; HCI 


427.7917 


o 


*** 
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JA 


2-[2-{S-Bromo-2- 

methoxy- 
phenyl sulfanytmo 

hyl>-3-crtioro- 
phenyq-1. 4.5.6- 

tetrahydro. 
pynrrudirto; HO 


462.2365 


9^ r 




JB 


3-(5-Bromo-2- 
methoxy- 
benzyisuirany1)-2- 
(t. 4.5.6- 
tetrariydro- 
pyhmkJiJv2-yt)- 
qutnoTme 


4423794 


. n 

(XX, ^ 




JC 


2-IH2- 
Naphlhalen-1-yt- 
ethy1)-1H-pyrrol-2 
yll- 1.4.5.6- 
tetrahydro- 
pynrrudir*© 


303.407 


C i ^ 

r" 0 

CO 


** 


JD 


(5-Bromo2- 
methoxy-benzyl)- 
methyH2*(1.4.S.( 
tetrartydro- 
pyrimidirv2-y1> 
phenyf)-amirt8 


388.3073 






JE 


[2-<5-6romo-2- 
methoxy- 


338.2682 


Br 


* 


JF 


2-(5-Bromo-2- 

/nethoxy- 
benzytsuHanyt)- 
bonzytamine; HC 


374.7282 


CO\ 

0 

ft 


#* 


JK 


2-[2-(2-CMoro- 
phenylsutfanylme 

hylVphenyf]- 
1,4, 5,6- tetrahydrc 

pyrtmkflne; HCI 


353.3142 


or. 


** 


JL 


2-[2-<2*Bnjmo- 
phenytsulfanyimo 

hyi>-phenyO- 
1,4,5.6-tetrartydrc 

pyrimidine; HQ 


397.7655 

■ 


JO 

■•o 


** 


JM 


2(2-©- 
Tolyi sulfa nytmetti 
y$-ph8nyl)- 1,4,5.6 

tGlra hydro- 
pyrimitfine; HCI 


332.8963 




*• 


JN 


2-{2-(2.5-Oichlora 
phenylsutfanybne 

rtyf)-pr»enyO- 
1,4,5 ,6-totrahydrc 
pyrimidine: HO 


387.7589 

■ 




*** 
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JO 


2-P-<3-Chto«>- 
benzyt3utfarryt)-5- 
methyvisothiazo*- 

4-ytK4.5.e- 

tetrahydro- 
pyrtrrtidino; 


383.927 


"LJO 

XT 


* 


- JP 


N-(4-Methy»- 
quina2otb>2-yi>- 
gusnkfine; HO 


237.691 




• 


JQ 


r4-(1-MethyV 
benzo(f]Qujnazo1i 
r»-3-y»)-guanidine 
HO 


287.7509 




* 


JR 


2-J3-(2-Methoxy- 

naphthalen-1- 
ylsutfanytmethyO- 

thtopherv2yl)- 
1,4,5,6-tetrahydit 
pyrimidine; 
Formate 


414.5537 


s 


** 


JS 


2-|2-<2.5- 
Dimethaxy- 
phenylsulfanylmB 

hyO-phenyf]- 
1.4.5.8-tetrahydr< 
pyrfrnidine 


342.462 




** 


JT 


2-{2-<4-M ethyl- 
naphtha ten- 1 - 
ytmethyttuiranyl)- 
phenyQ- 1.4,5.6- 

tetrahydro- 
pyrifrtdfrw. HO 


382.9562 


cr 


*•* 


JU 


2-[2-<5-Bromo-2- 

mothoxy- 
benzytsuifanyi)-^ 
fluoro-phefiyfH< 
dimethyM> 
dihydro-1 M- 
tmklazote; HO 


459.8091 




#** 


JV 


2-p-(5-Bromo-2- 

beruylsulfany1>3- 
ftuoro-phefTy1>5.E 
dimelhyM,4,5.6- 

tetrahydro- 
pyrhnkJjno; HO 


473.836 




*** 


JW 


Methyt- 
naphtha!en-1-y<-{: 
0.4.5.8- 

tetrahydro- 
pyrimkJin-2-yt)- 
beruytj- amine; 
Formate 


375.4748 




* 


JX 


Metfty»-[2-<1,4,5.6 
tetrahydn> 
pynmidjn-2-yiy- 
phenyl)- amine 


189.2603 


a? 

I 

Mi 


* 



SUBSTITUTE SHEET 



PJLE26) 



WO 01/10842 



PCT/US00/21327 



-125- 



JY 


2-{5-B«>n»2- 
melhoxy- 
bcnrytiulfanyl}-^ 
(1.4,5.6- 
tetrabydro- 
pyrimidin-2-yO* 
quinoxahno 


443.3672 




* 


JZ 


2-[3-{Naphlha!efV 
1- 

ylsulfar ytm&Uiyf)- 
thtopherv2-yl> 
1 .4 ,5,6- tetro hydn 
pyrirrudrne; 
Formats 


384.5274 

■ 




*** 


KA 


2-{fX2- 
NaphtnaJen-1-yV 
ethoxy)-pyrkfin-2- 
yO-1, 4.5.6- 
tetreftydto- 
pyrinwJine; 
Formate 


377.4474 


o 


* 


KB 


2-(2-{2-<5-8romo- 
2-methoxy- 
phenylHthyO. 
phenyl}- 1.4,5,6- 
tetrahydro- 
pyrimitfine 


373.2926 




*** 


KC 


1(K5-Bromo-2- 

9-methyK2.3.9,1C 
tetrahydro-1H- 
4.9,1Qa-triaza- 


432.3214 


8t 




KD 


2-Morphotin-4- 

ylmethyl- 
quinazoiin-4-ol 


245.2811 


OM 


« 


KE 


N.N-DtmGthyJ-N'- 
(4-phenyl- 

qulnazorrn-2-yi> 
ethane-U- 


292.3838 




* 


KF 


ptperazm-1-yt- 
tjulnazcfine 


290.3679 


0 


* 


KG 


2-{W;htoro-2-(2- 
naphihalen-1-yt- 

ethyO-phwiyf^ 
1 .4.5.6-tetrahyd/x 

pyrtmtdino; KCI 


385.3349 




*** 


KH 


2-{2-(2-<5-Bromo- 

2-methoxy- 
phenyl)-ethyf}-3- 

rU«o-pnenyO- 
1 .4.5 , S-totrahydn 

pyrtmidtoe; HO 


427.7431 

■ 


ft 


*** 
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Kl 


H2-Naphtha1en- 

0.4.5.6- 
tetrahydro- 
pyrimldirv2-y1)-1H 
pyfidkv2- ona; 


377.4474 




* 


KJ 


2K2-<5.Bron».2- 

pftsnytsuIfsnylnM 

hyO-3-fluoro- 
phenyiJ-1.4.5.8- 

tetrehydro- 
pynrnidjn©; HO 


445.7822 


OS r 


*** 


KK 


2-{2-(Naprahaler> 
1- 

yteutfanyimethyO- 
phenyfH.5- 
dihydro- 1 H- 
imidazole; HO 


354.9024 


1 

°^ 0 


**# 


KL 


2-f3-Fluoro-2- 
(naphthaten-1. 
ytstdfarrytmethyf)- 
phenyfH.4,5,6- 

totrBhydro- 
pyrimidine; HO 


386.9197 




*#* 


KM 


2-[3-8njmo-2- 
{naphthaten-l- 
ylsutfanytnethyl)- 
phenylM.4.5.6- 

tetrafiydro- 
pynmtdjra; HO 


447.8253 




*** 


KN 


2-{2-{2-{5-Bramo- 

2-methoxy. 
phenyt)-ethyQ-3- 

chtoro-phenyO- 
1.4,5.6-tetrahydrt 

pynrradm©; HO 


444.1974 


r i 


*** 


KO 


e-eenzytsuftanyi- 
5-<t,4.5,6- 

pynmkJin-2-yi)- 
imktozoP.I- 
bjthiazote; 


374.492 




* 


KP 


2-{3-<5-Bromo-2- 

roethoxy- 
phenytsutfanyO- 
propytH,4.5.6- 
tetrahjfdfo- 
pyrifTDdintt; 
Formate 


389.3177 


Br 


• 


KQ 


2-{2-(2-Methaxy-; 
trifluOfonwtlTjrt- 
benzytsutfanyt}- 
prwryO-1.4.5.6- 
tetrahydro- 
pyiimidine 


380.4339 


JO 

cx . 




KR 


9-MethyMO- 
naphthaten-1-yl- 
2.3.9.10- 

In tin hi ilrn -til 

4.9.10a-Maza- 
Formate 


373.459 


°&9 


* 
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KS 


7-Chloro-4> 
duT*©0ryV1H- 
quinoiirv2-ona 


207.6592 




» 


KT 


7-CNortM-methy 
2-piperazirv1-yi- 
quinobno 


261.754 




* 


KU 


4,S-Dimethyl2- 
ptperazlrv1-yf- 
qutnoiine 


241.3361 




* 


KV 


2H4-(Naphmalci> 
1- 

yteulfanytnietftyt}- 
th»ophen-3-yl> 

1,4.5.6-tetmhydn 
pynmsdinoi HO 


374.9574 


JO 

c 


** 


KW 


2-{2-<Naphthaten 
1- 

yteutfanytmethyl)- 
thiophcrv3-y0- 

1,4,5,6- tetrahydrt 
pyrffrndine; HCI 


374.9574 

■ 


O 

6 


*** 


KX 


&<2-Methoxy. 
phenyl >-3. 4- 
<fihydro-2H- 
pyrim«Jo[2.1- 

apsoquinoltne. 
Formate 


336.3948 




* 








H 




KY 


Piperaztna 


86.1369 


Q 

H 


* 


KZ 


2-p-<4-Fluom- 
naphthalen-1- 
ytmsthylsulfanyi)- 
pheny«)-1.4.5.6- 

tetrahydfo- 
pyrvnidina; HBr 


431.3717 


a. n 


*** 


LA 


7-ahyM-methyJ- 
2-piperazin-1-yl- 


255.363 




* 


LB 


&-Et?ryt-4-mcthyk 
2-piperazvvi-yt- 
qutncHriB 


255.363 




* 
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LC 


c a rv , „ tai , a 

5,o-D»metnoxy-4- 
melhyV2- 
pipefHzirv 1 -y\- 
quinofine 


287.3618 


MeO | 

OMe l^H 




LD 


2-{2-{2-{5-Bromo- 

2-methoxy* 
phenyf>-ethyf}-3- 
triRuoromethyt- 
phenyO-1.4.5.6- 
tetrahydro- 
pyrimidine: 
Parent 


441.2909 


✓JO 


*** 


LE 


2-{2-(2- 
Naphthaien-Vyl- 

trifruoromethyl- 
phenyO-1 ,4,5.6. 

tetrahydro- 
pyrirntdina; HO 


418.8884 


n 

[Y " 


*** 


LF 


2-{4-Benzytoxy-2 
(S-bremo-2* 
methoxy- 
benzyfstdfanyt)- 
pheny1>1. 4,5,6- 
totranydro- 
pyrirrudtne; 


543.4858 


■ 


** 


LG 


nH5-Bromo-2- 

bcnzytsuttanyt). 

pyrrolldnWyF 
propyf)-amine; 
formate 


533.4937 


r 

ccx> 

Br 


• 


LH 


NaphthaJovl- 
ytmethyH2> 
(1.4.5.6. 
tetrahydro- 
pyrimidin-2.yf>- 
phenyq-amine: 
Formate 


361.448 


ft 


* 


LI 


[J-{5-Bromo-2- 

methoxy- 
benzytsutfanyf}- 
q uinoxaIin-2-yfH^ 
(1-methyV 
pymxkJin-2-yl>- 
ethyf}- amine; 


533.4937 


-p 


* 


U 


[3.{5-Brarnr>2- 

metnoxy- 
benzytsuttanyl). 
qulnoxaEn-2-yiH- 
(2-methyf- 
piperkfin-1-yf)- 
propyfj-amine; 
Formate 


561.5475 


CCCV 


* 


LK 


[3-{5-Bromo-2- 

methcxy- 
benzytsutTanyfh 
quinoxa!in-2-yf}- 

ptpendtrv-4- 
yimetrryVamine: 
Formate 


519.4669 


OX < 

Bf 


* 


LM 


2- 

1 1,41Blplpefidinyt 
1'.yt.3.(5-bromo-; 

methoxy- 
benzytsulfanyf}- 
quinox aline; 


573.5585 


Br 


* 



SUBSTrRSTES^EET(RULE26) 



WO 01/10842 



PCT/US00/21327 



-129- 



LN 


N1-{3-(5-Bromo-2 

niethoxy- 
benzylsulfanyl). 
quinoxaBrv2-yf}- 
propane-t,3- 
diamine; 2HCI 


506.2935 


^"^ ™ 3 o 


* 


LO 


2- 

methoxy- 
benzytsulfanyl)- 
qutnoxah'no; 
Formate 


581.5377 


Br 


* 


LP 


2-r>Bromo-2- 
methoxy- 
benzylsulfanyf)-} 
[4-{3-morpholirv4 
yVprapyl)- 
pjpefa»n-i-y)> 
quinoxaline; 
Formate 


618.5995 




* 


LQ 


4-f2-(5-Bromo>2- 

mathoxy- 
bertzyisulfanyO- 
benzytamino)- 
ptperidine-1- 
carboxyfc acid 
ethyl ester. 


539.4949 


sh 
a!.. 


* 


LR 


i-p-(Naphthalen 
1- 

ytmetrtytsulfanyt)- 
b enzyt}- piperitSfM 


347.5242 


0 




LS 


2-(4-{2-<5-Brcmo- 

2-methoxy- 
benzylsutfarryf)- 
benzyq-piperazirv 
1-yl>-pyrtmidlrie; 
Formate 


531.4779 


Br 


* 


LT 


2-{2-(B-FIuoro- 
oaphthatefv 1 * 
ylmethy Isui fan yl)- 
phenylrl .4.5.6- 

tetrahydro- 
pyrnrodine; HBr 


431.3717 


n 

7 




LU 


1-{4-f2-(5-Bfomo- 

2-methoxy- 
benzytsutfany1> 
bftnzyi}-p<pera2ir> 
1-yQ-ethanone; 
Formate 


495.4418 


CC o- 


* 


LV 


2-< 2 -{4-f2-(5. 
Bromo-2-frtettK>xy 
benzytsuffanyi)- 
benzyl>pjperaru> 

1-y0-ethoxy>. 
ethanol ; Formate 


541.5108 




* 


LW 


2-{4-{2-<5-Bromo- 

2wnethoxy- 
benrytsulfartyi}- 
benzyQ-ptperazin- 
1-ylH^«opropyV 

Formats 


552.5371 


ft 


** 
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LX 


{1-{2-<5>Bromo-2 
methoxy- 

benzylsulfsny1>- 
bef«yt]-piperidir> 

2-y0-mcthano»; 


482.443 


K> 

(XT 


*** 


LY 


1-P-(5-Bromo.2- 

bonzytsuJfanyl)- 
bonzyt^N- 
pym>to)methyl- 
pyrrofidine; 
Formate 


521.523 


0 

y 

or':: 


• 


LZ 


1'-{2-<S-BR>mo»2- 

methoxy- 
benzylsuiranyih 

beroyO- 
{1.4Tbjpjpendinyl; 


535.5499 




* 


MA | 


1-P-(5-Bromo-2- 

motboxy* 
bearylsulfanyf}- 

benzyQ-4- 
cyctoheptyt- 

piperazine; 

Formate 


549.5768 


ore 


* 


MB 


3-{2-{2-(1 .4.5.6- 

Tetrahydro- 
pyrirnidin-2-yl)- 
phenyf] othy^lH 
indota 


349.437 


CC. 

<S 


* 


MC 


N-{3-(5-Brorno-2- 

benzyl5utfany1> 
quinoxaJjn-2-yf}- 
N.N-diethyt- 
ethane-1.2- 
dismine* Formate 


521.4827 




* 


MD 


W-|3-{5-Br©mo-2- 

meOioxy- 
benzylsutfanyt)- 
quinoxafin-2*y1}- 
N.N-dimethyl- 
propane-1.3- 
dtamine; Formate 


507.4559 




* 


ME 


2-<5lBromo-2- 
methoxy- 
bonzyteulfanyO-3- 
|1.4)diazepan-Vy 


505.44 


V^iAi cos 


* 


MF 


rH4-Bromo- 
benry1)-N\N'- 
dimethyt-N- 
naphthateo-1- 
ytmetbyJ-ethartft- 
1,2-di amine 


397.358 


XXX 
CO 


* 


MG 


y-(5-Bromo-2- 
mcthoxy- 
benzytsutfanylH- 
(3-morphofin-4-yl 
propyt)-3,4.5.6- 
totrahydro-2H- 
[1.2Tttpyraany»; 


568.5396 


(X^ 


• 
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MH 


{3-[3-(5-Broroo-2 
methoxy 
benzytsuJfanyl)- 
2 .3, 5 ,0- tetrahytirc 
[1.2^bipyrazinyM 

yq-propyO- 
dimothyt-amine; 
Formate 


526.5023 


Ur 

y_ 


* 


Ml 


N-(3-Brwno» 
berwyl)-N-(5- 
bromo-2-methoxy 

benzyO-N'.N'- 
dimathyt-ethane- 
1,2-diafnine 


456.2204 


/A 


* 


MJ 


N-(1-Benzyt- 
piperidir»-4-y1)-2- 
(naphthalen-1- 
ytmemytsutfanyt)- 
benzarrmto 


466.6471 


u. 


* 


MK 


naphthaten-2- 
ytonathyl-N'- 
naphthaJen-1- 
ylmetnyt-ethane- 
1 .2-cfi amine 


368.5218 


eta 


* 


ML 


8-Methy1-3-{2- 

(naphthalan- 1 - 
ytsultanylmethyt)- 

phenyQ-8-aza- 
bicydo(3.2.1|octa 

n-3-ot; Formate 


435.5915 




** 


MM 


1-Methy»-4K2- 
(naphthalan- 1- 
ytsulfanyimethyO- 
pnenytj- pjpenain- 
4-ol; Formate 


409.5536 


/ 

N 

S? 


* 


MN 


3*(2-{Naprtth3lef> 
1- 

ytsuHanytrrwtbyf)- 
phenyf)-1-aza- 

bicycio{2.2.2)oct£ 
n-3-ofr. Formate 


4215646 




* 


MO 


V-{3H5-Bromo-2- 

benrytsulfanyl)- 
pynairv2-yfr 
I1.4lbipiperidiny1 


477.4686 




* 


MP 


P-{5-Bromo-2- 
methoxy* 

beixryteulfanyl)- 
pyra2in-2-ylJ-p-{1 
methytpyrrofidirv 
2-yt>ethyf> nm.no 


437.4039 


Or 


* 


MQ 


rX5-Broroo-2- 
methoxy- 

benzytsulfanyf)- 
pyrazin-2-ytH3-{2 
methyj-piperhUn-1 


465.4576 




* 
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MR 


N-(3-Otoro- 
bonzyf)- N-{2- 
methoxy-benzyl)- 
N\N'-dimettYy»- 
ethane- 1.2- 
diamine 


332.8731 


s 


* 


MS 


N-{3-Bromo- 
benzyf)- N\ N*- 
dimethyl-M-{4- 
methyt-benzyQ- 
ethane-1.2- 
diamine 


381.7429 




* 


MT 


N-{3-Bfomo 
benzyl)- N\N"* 

dsnethyt-N- 
naphthalen-2- 
ylmethyi-eihana- 

1,2-dtamine 


397.358 


»-.-. ^ 

a 


* 


MU 


N-(3-Bromo- 
benzytH^.N'- 
dimethyl-N-(4- 
methyl-benryO- 
ethane-1,2- 


361.325 


a. 


• 


MV 


N-Benzy»-N-(2- 
methoxy-benzyl)- 
N* , N*-dffnothyf- 
ethane- 1,2- 
diamine 


298.4283 




* 


MW 


N-BenzyKN-<2- 
ctilon>- benzyt)- 
W.W-dimethyl. 
ethane-1.2- 


302.8468 


CX ^ 
\ — ^O^J 

I CI 


* 


MX 


N-Benzyl-N'.N'- 
cfimethyl-N- 
na phthaJen- 1 * 
ylmethyt-ethane- 
1 ^-diamine 


318.4619 




* 


MY 


KH5-Bromo-2- 
methoxy-benzyQ- 
N'.N'-dimethyl-N- 

naphihalen-1- 
ytmethyWethane- 
1 ^-diamine 


427.3843 




* 


MZ 


8-MethyV3-{2- 

yteulfanytmethy!)- 
phanyQ-B-aza- 
Weydopzijod- 
2-ene 


371.5462 


CO 


** 


NA 


1-Ethy»-3-{2- 
(naphthaten-1- 
ylsutfanytmethyl)- 
phenyQ'pjperidirv- 
3-qT, Formate 


423.5805 




# 
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NB 


1-Methyt-4-{2- 
(naphthatervV 

ybuIfanytmethyO- 
phenyi}>1,2,3,6- 
t&trahydro- 

pyrtdine; Formate 


391.5384 




** 


NC 


2-Phenyt- 
cyctopropanecart 
oxyfic ackJ (2- 
dirnethytarnino- 
ethyf}-ruiphthsten 
1-ytmethyt-Bmide 


372.5102 


6 


* 


ND 


M-Anthracen-9- 
ytmcthyl- Mi- 
dline thyVN- 
naphthaten-1- 
ytmethyt-ethane- 
1,2-dtamne 


418.5817 


Ok S 


* 


NE 


N.N-OunethyJ- 

N\N"-bis- 

naphthalervl- 
ytmemyt-ethane- 
1.2-diamine 


368.5218 




* 


NF 


N-{2-Motnoxy- 

y«melhyl>N',N-- 
(firr>6thy4-N- 
naphthaJen-1- 
ytmethy^-ethano- 
1,2-diarnjfts 


398.5481 




* 


NG 


1-{2-<S-Bronx>-2- 
methoxy- 

benzylsutfenyl>3> 
cWoro-bemylJ- 
pipofidtrtc 


440.8315 


0 


* 


NH 


2-{3-Fluoro-2-<2- 
napMhaten- 1 -yt- 
ethyfhphenyt}- 
1 ,4,5,6-tetrahydn 
pynmidin©; HCI 


368.8806 

■ 




*#* 


Nl 


3-{3,4-Dichton>- 
phenyf)-H2. 

tfcmethyhuiuno- 

etnyf>1- 
naphthateo-1- 


416.3496 




* 


NJ 


3-{3.SO*cWoro- 
phenyt>1-(2* 

dim»thytaminD- 

erthyO-1- 
naphthaJwv-1- 
ytrncthyVorea 


416.3496 




• 


NK 


1-(2- 
Dimethylemino- 

ethyf)-1- 
naphthalervl- 
yJmemyV3-(2- 
InfluofDinothyV 
phenyO^irea 


415.4584 




* 
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NL 


1-(2- 
Dimetfiytamino- 

ethyt)-3-<4- 
methoxy-pherryf}- 
1-naprttha!erv1- 
ytm ethyl-urea 


377.4854 




* 


NM 


H2- 
Oimethylamtno- 

ethyl)-1- 
naphthateivl- 

yTmsthyV3- 
phenethyVurea 


375.5139 




* 


NN 


M2- 
Drnethylairono- 

ethy0-1- 
naphmaien-1. 
ytmethyt-3-propy* 
urea 


313.443 




* 


NO 


H2- 
Dimethytarnino- 

ethyO-3^4- 
metboxy-benzyl)- 
1-naphthaJerv1- 
ytmethyUirea 


391.5133 




* 


NP 


3-(3-Cyaoo- 
pherryl>-1-(2- 
d&m ethyl arm no 

ethylM- 
naphthaleol- 
ytmethy^urea 


372.4699 




* 


NQ 


3-<2.6-D>Ch!oro- 
pyriduv4-y1)-1-(2- 
cflmetrrylarrono- 

ethylM- 
napfithalen- 1- 
y< methyl-urea 


417.3374 




* 


NR 


{2-(Naprrthaten-2 
ytmethytsutfarryl)- 
phenyf}-cart>anac 
acid 2-pipehdirv 1 
yi- ethyl ester, 


466.6056 


Cc" 0 


# 


NS 


(2-<Naphtha}erv2 
ylnwtrtylsulfanyl)- 
pheriyfj-cafbamk: 

add 1-823- 
bkydop^Jlcct- 

3-yl ester, 
formate 


464.5897 


v>A 


• 


NT 


|2-{5-Bmmo-2- 

methoxy- 
benzyUuttenyf)- 
phenyO-cartoamic 
add 2-piperidin-1 
yl-ethyl ester 


525.4681 






NU 


[2-{5-Brofno-2- 

methoxy- 
benzylsutfanyf)- 
phenyQ-carbamk: 

add 1*aza- 
bicyclo(2.2.2)oct- 
3-yi ester. 


523.4522 




» 
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NV 


|2-{5-Bromo-2- 
methoxy- 
benzy1sutfany1>-3- 
c«om-benzyfH3- 
(2-melhyl- 
piperitfin-1-yf)- 
propylj-ammo: 
2HO 


584.8751 






NW 


1>[2H5-Bromo-2- 

methoxy- 
benzytsuJfanyf>3- 
chtoro-benzyf}- 
piperadne: 2HO 


514.7407 


0 

» 


*** 


NX 


1-{2-(5-Bromo-2- 

methoxy- 
benzytsutfany1}-3- 
chJoro-cenzylr 
pynolidin-S-or; 
Formate 


488.834 




* 


NY 


{1-I2-<5.Bromo-2- 

benzyls utfanyf)- 3- 
cWono-benzyi}- 
oyrroWin-2-yl)- 
methano); 
Formate 


502.8609 




* 


NZ 


1-{2-{5-Bromo-2- 

nMthoxy- 
benzytsuifany1>3- 
chtoro-barizyfl* 
azetidine; 
Format© 


458.8077 


.^. a ft 


* 


OA 


1-{2-(5-Ofomo-2- 
roetftoxy- 

bonzylsuifartyO-S- 
cfttoro-benzyt}- 
pyrroKdirv3-ol; 


488.834 




* 


OB 


[2-{Naphthalor>1 

phfifrylj-cafbarruc 
add 1-aza- 

bkycto{22.2]ocJ- 
3-yt ester. 


464.5897 


v>f> 


* 


OC 


[2-{2-Methyl- 
naphthaterM- 
ylmetrtytsutfanyf)- 
phenylj-cartoamic 

actdt-aza- 
bteytio{2.2.2]oc»- 
3-yt ester. 
Formats 


478.6166 


Y*6 


#* 


OD 


[2-<2-MethyV 
naphthaJen-1- 
ytmethytsulfanyf> 
phenyQ-carbamic 
add 2-plperi<firv1 
yt-ethyt aster. 


480.6325 




* 


OE 


{1-f2-<5-Bromo-2 
methoxy- 

benzytsurfanyf)-3- 
cWoro-beruyq- 
pyfro0dir>-2-yfy- 


502.8609 




* 



SUBSTITUTE SHEET (MJE26) 



WO 01/10842 



PCTAJSOO/21327 



-136- 



OF 


Napttthaten-2- 

ytmethyt- 
naphthaten-1. 

ytmethyH2- 
piperidirvl-yl- 

ethyi)- amino 


408.5666 


0 
s 


* 


OG 


4-tert-Butyl-N- 
na phthaJerv i - 
ytmelhy>-N-<2- 
piperkfcn-1-yl- 
ethy1)-benzamtde 


428.6177 


0 


* 


OH 


UN-OimatfiyVN 1 . 
nophthaten-2- 
ytmetftyt-N*- 
naphthalervl- 
ytmethyf-propane 
1,3-diamine 


382.5487 


i 

co~\ 

CO 


* 


Ol 


N-(S-Brorno-2- 
methoxy-benzyf)- 
N\N--dimelhy»-N- 

napMhaJen-1- 
ytmethyt-propana 
1.3-diamine 


441.4111 


' CO 


* 


OJ 


1-NapWhaten-1- 

ylmethyl-3- 
phenethyM-{2- 
piperidirvl-yt- 
ethyl)- thiourea, 

ho 


468.1052 


0 

o9 0 


* 


OK 


:M4- 

Dimfithytamino- 
phenyI>-1-{3- 
dime thylamino- 

propyO-l- 
naphthaJervl • 
ytmethyvthjourea 
HCI 


457.082 


i 

f 

r . 

a?" " 




OL 


4-|2-(5-Bromo-2- 

methoxy- 
b«nzyisutfanyl)-3- 

benzytaminoj- 
ptpshdino-l- 

carboxyfic sod 
ethyl ester. 


573.9397 


o 


** 


OM 


1-|2-{5*Bromo-2- 

mothoxy- 
benryt$u!fany1>3- 
chlofo-benzyll- 
pyrro6<Jjfv3- 
ytamma, 2HCJ 


514.7407 


cf 


*** 


ON 


2-{2-(2- 
Naphthaterv 1-yt* 
etfiyO-phenyl)- 
ethytamine; HO 


311.8535 






OO 


Nophth3tene-2- 
udfonic acid (2- 
dbrwthytarnino. 
ethytHiaphthatefv 
1 -ylmethyV amide 


418.5597 




* 
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OP 


1-|2-(5-Bn>mo-2- 

metnoxy- 
benzytsutfanylVS- 
chJoro-benzyt]-2- 
methoxymethyl> 
pyrrolidine; 
Formate 


516.8877 




* 


OQ 


(2-Hexyioxy- 
phenyf}-cart>amic 
acid 2-piperidin-1 
yM-piperidin-1- 
ylnrethyl»e thyt 
est&r; Formats 


491.6758 


0 




OR 


methoxy- 
benzytsuJfanyl)- 

benzytoxyl- 
pyrrohdtrie; HCl 


444.8192 


a'. „ 


*■* 


OS 


>^^-^D-tsrorno-<- 

rrtethoxy- 
benzylsuiranyt}- 

benzytoxy}- 
pyrrofidino; HO 


444.8192 


a! . ! 


** 


OT 


methoxy- 
benzyteulranyf)- 
benzytoxyfiwthyf) 
pyrrolidine; HCl 


458.8461 


c- 


** 


OU 


z-j^-^r*apninaiwir 
1* 

ytsuffanytmethyf)- 
phenyt)- 
pipendme; HCl 


369.9574 


n 


* 


OV 


343J5-Rrnrr»-7- 

mcrthoxy- 
bonzyisulfanyf)- 
benzytarrnno}- 
propan-1-d 


396.3482 


» 




OW 


3H2-<5-Bromo-2- 

methoxy- 
ben2yt*urtanyi> 
benzylaminoj-a- 
metnyl-butan-l-c 


424.402 


/ 

» 


** 


OX 


H2-(5-BrofrK>-2- 

msthoxy- 
benzytsutfanyf>> 
benzyTJ-pyrrotidirv 
J-ot 


408.3592 


5? 

» 


* 


OY 


H2-<5-8romo-2- 

rnethoxy- 
benzytsuttanyt). 
benzyfJ-pyrroOdin- 
3-ol 


408.3592 




* 
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oz 


{1-f2-{5-Bromo-2- 
methoxy- 

benzytsuBanyf). 
benzylj-pyrrolidjf* 

2-yO-mottiartcH 


422.3861 


Ov* 4 

e> 


• 


PA 


{1-[2-{5-Bromo-2- 

benzytsulfanyf)- 
benzyf)-pyrTD[idin- 
2-yl)-metharK>» 


422.3861 


Q ,,/ CM 


* 


PB 


{1-{2-{Napmna)er 
1- 

ylwlfanytrnelhyf)- 
benzyO-piperklin- 
2-yQ-methanol; 
Formate 


423.5805 


(XXJ 

c? 


* 


PC 


2-|2-(Naphthalerv 

ytsuManytmethyf)- 
pyrrofo£iv1-yl}- 
ethyl-N- 
pymolidine; 
Formats 


386.5628 




* 


PD 


N-wrroryHI-tf- 
naphthaten-1 yt- 
ethy0-pym)ijdir>-2 
ytm ethyl J-anrwe 


308.4668 




* 


PE 


1-yl-othyO- 
piperidine-2- 
carboxyfic add 
methyl ester 


297.3972 


cu 


* 


PF 


(3- Bro mo- benzyl) 
( 1 -ethyl- pyrrofid in 
2-ytmethyD- 
nephthalen-1- 
ytm ethyl- amine 


437.4227 


ft 

n. 


* 


PG 


3-{2-{S-Bnjmo-2- 

methoxy- 
benzyteutfenyO- 

benzytoxy]- 
prpendine; HCI 


458.8461 


n 
cc. „ 

» 


** 


PH 


(5-Br©mo-2- 
methoxy-benzy1> 
(1-ethyl-pyrrobdin 
2*yl methyl}- 
naphthaten-1- 
ytmotfiyJ- amino 


467.449 




* 


Pi 


{1-Ethyt-pyrrofelin 
2-ybnethyl)- 
naphthaten-2- 

ytmethyl- 
naphthaten-1- 


408.5866 




* 
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PJ 


2-P*{5-Bromo-2- 
meihoxy- 

benzytsuJfartyl)- 
befuytoxymethyl} 

pyirofitfine; KCI 


458.8461 


9- 


** 


PK 


{ 3- Bromo- benzyl) 
(3-«mkJazcM-yl- 

propyO- 

naphthalen-l- 


434.3788 


i. 


* 


PL 


(3-lmidazoM-yK 

propyl)- 
naphthalen-2- 

ytmethyJ- 
napMrtaJen-1- 
ybnethyi-amine 


405.5426 




* 


PM 


{2-<Naprrthalen1- 
ytnwthytsulfanyl)- 
phenyf)-cafbamic 
aod 2-pipendin-1 
yM-piperidin-1- 
ytmetftyVetriyl 
ester Formate 


563.7657 


. 0 

_ M O J 

£° 


* 


PN 


(2-(Napmhaten-l- 
ytmetftytsuifeftyi)- 
phDfiyfj-cftfbamfc 

add 2- 
dunethytarnino- 
ethyl ester. 


426.5408 


rrV\ 


* 


PO 


1-{2-<Naprttri3!er> 
1- 

ytsutfanylmethyi). 
benzyt}- 
piperazine; 
Formate 


394.542 


ceo- 

5? 


#* 


PP 


P-(2-MethyW 
piperk&vl-yr)- 

propylJ-f2. 
(naphthalen-1-> 

benzyff-amine; 


464.6764 




** 


PQ 


1-[3-CWoro-2- 
(naphthaJen-1- 
ytsultanytmethyf)- 

benzyQ- 
ptperazine, nw 


419.4168 


era 


** 


PR 


1 -{3- FTuofO"2"(2* 
naphthalervl-yi- 
ettiyQ-benzyt)- 
piper8zine;HCI 


384.9234 


ceo 


*** 


PS 


(l-OCWoro-2- 
(naphthalen-V 
ylsutfanytmetrtyt)- 
ben2ytj-pipeficfin- 
2-yO-methanot; 
Formate 


458.0253 


cro 
c? 


* 
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PT 


N,N-Difnet^y^N , - 
{2-naphtha!erv1- 
yVethyO-W- 
naphthaten-1- 
ytmethyt-ethane- 
1,2-diamine; 


428.5787 




* 


PU 


{1H2-<5-8romo-2- 
methoxy- 

benzytsulfanyf)-3- 
ctdoro-benzyO- 
pjperidm-2-yf}- 


470.8577 


a- 

j 

• 


* 


PV 


{t-{2-<2- 
NaphthaJerv1-y1- 
ethy}>-ben2y1> 
piperidin-2-yl}- 
methanot; 
Formate 


405.5414 




* 


PW 


1-f2-(2- 
Naphthaten-1-yV 
ethyO-bertty!)- 
ptperaxine; 


376.5029 


CCO- 


* 


PX 


p-(2-Mettiy»- 
piperidin-1-yl)- 
propylH2-{2- 

rtaphthaten-1-y4- 
ethy(>-benzy<)- 

amrns; Fofmate 


446.6373 


c? 


* 


PY 


1-12(2- 
Naphthakm-1-yV 
ethyO-benzyf}- 
pyrroliduvj- 
ytamin©; Formate 


376.5029 


CCO- 


** 


PZ 


5.5-0im8thyl-2-p 
(2-naphtfvat erv- 1 - 

4.5-dihydro-1H- 
imJdazole 






*** 


QA 


2-(3-Ruoro-2-<2- 
naphthaJen-l-yl- 
ethylHjhenyl}-5,fi 
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9% 
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QB 
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tatrahydro- 
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XX) 
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QE 
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N 

« 

c 
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** 
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u 
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** 


QH 
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QK 
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** 
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TABLE 5 



1 

Salt 


Molecular 
Weight 


Structure 


Salt 


Molecular 
Weight 


Structure 


Parent 


347.5242 


0 


Parent 


466.6471 




Parent 
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Parent 
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Cr 
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9 
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Formate 
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k 
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Ok 
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9 
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Example 3: cAMP Assay for MC4-R Antagonist Activity 

Method 

MC4 Receptors are expressed in stably transfected K293 cells. The cells 
5 are incubated in DMEM base medium (10% FBS, IX glutamine, and 0.4 mg/ml G41 8) 
at 37°C, in an atmosphere of 6.0% C0 2 and 90% relative humidity. Two days before the 
experiment, the cells are trypsinized and 200 of the cell suspension (138,000 
cells/ml) is deposited into 96-well Costar cell culture plates. 

The test compounds are then dissolved in DMSO creating a 30mM stock 
10 solution, which is subsequently diluted to 180, 650, 20, 6.6, 2.2 fiM in OPTI-MEM 
(GIBCO-BRL) media with 50 fiM IBMX (isobutylmethylxanthine, Sigma) minutes 
before the experiment. 

The media is then thoroughly removed from the cell culture plates 
through a 12-channel straight manifold. 90 |il of OPTI-MEM media with 50 jiM IBMX 
1 5 is added to each well (McHale et al . FEBS Letters 345 ( 1 994) 1 47- 1 50). The plate is 
then placed in an incubator set at 37 °C, 6.0% C0 2 and 90% relative humidity. After 15 
minutes of incubation, 90 |il of the test compound solutions (or a control solution of 
OPTI-MEM and IBMX) are added and the plates are incubated for another 10 minutes. 
20 fil of the tigand MSH solution in OPTI-MEM is then added. The cell plates are 
20 incubated for an additional hour at 37 °C. 

After the incubation, the media mixture is removed by 12-channel 
straight manifold. 60 p.1 of 70% ethanol is added to each well. The plates are then 
placed on a shaker for 30 minutes to extract the cAMP. The amount of cAMP is 
detected by the cyclic AMP [ l25 I] Biotrak SPA screening assay system (Amersham). 
25 The system involves adding 50 nl of IX assay buffer into each well of an OptiPlate-96 
(Packard). 50 pi of the tracer solution (cAMP- l25 I) is added into each well. 5 ^1 of the 
cAMP extract is added into the mixture, followed by the addition of cAMP antiserum 
and 50 |il of SPA PVT-antibody binding beads. The plates are then covered with 
TopSeal-A (Parkard) and incubated at room temperature for up to fifteen hours before 
30 being analyzed using a TOPCOUNT machine. 
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Example 4: In Vivo Assay for MC4-R Antagonist Activity 

The following in vivo assay was used to test the effects of MC4-R antagonists on 

mice. 

Male lean C57BL/6J mice were individually housed in macrolon cages (22 ± 
5 2C°; 1 2: 12 h light/dark cycle with lights off at 6 pm). Tap water and mouse chow diet 
were given ad libitum. Mice were stereotaxically implanted with a chronic guide 
cannula aimed to the third ventricle (intracerabroventricular) one week prior to testing. 

It had been previously determined that food deprived lean mice which had been 
injected with 0.1 nmol of MT II (a MC4-R agonist) prior to refeeding showed decreased 
1 0 feeding response within 1 hour of injection (Figure 1). In previous experiments using 
peptidic MC4-R antagonists, it has been shown that the decreased feeding response of 
MT II treated food-deprived mice can be reversed by the intracerabroventricular 
injection of MC4-R antagonists. 

In this experiment, food deprived lean mice were injected 
1 5 intracerabroventricularly with either Compound N or Compound O, at a dose of 1 5 nmol 
prior to injection of MT II at the dose of 0.05 nmol. 

The results of the experiment are shown in Figures 2 and 3. Figure 2 shows that 
administration of 1 5 nmol of Compound N partially reverses the effect of the 
administration of the MC4-R agonist, MT II. Figure 3 shows that administration of 
20 Compound O did not significantly effect the food intake of mice treated with MT II. 

Example 5: cAMP Assay for MC Receptor Agonist Activity (cAMP Assay) 
The cAMP assay identifies compounds which have agonist activity 
against MC receptors. It is used to identify the selectivity of agonist which selectively 
25 antagonize receptors of interest. The following method is outlined for MC4-R, but 
corresponding procedures were used for the other MC receptors, MC1-R, MC3-R, and 
MC5-R. 
Method 

MC4 Receptors are expressed in stably transfected HEK293 cells. The cells are 
30 incubated in DMEM base medium ( 1 0% FBS, 1 X glutamine, and 0.4 mg/ml G4 1 8) at 
37°C, in an atmosphere of 6.0% C0 2 and 90% relative humidity. Two days before the 
experiment, the cells are trypsinized and 200 \x\ of the cell suspension (1 38,000 
cells/ml) is deposited into 96-well Costar cell culture plates. 
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The test compounds are then dissolved in DMSO creating a 30mM stock 
solution, which is subsequently diluted to 180, 650, 20, 6.6, 2.2 in OPTI-MEM 
(GIBCO-BRL) media with 50 \xM IBMX (isobutylmethylxanthine, Sigma) minutes 
before the experiment. 

5 The media is then thoroughly removed from the cell culture plates through a 1 2- 

channel straight manifold. 90 fil of OPTI-MEM media with 50 ^M IBMX is added to 
each well (McHale et al. FEBS Letters 345 (1994) 147-150). The plate is then placed in 
an incubator set at 37 °C, 6.0% C0 2 and 90% relative humidity. After 15 minutes of 
incubation, 90 ^1 of the test compound solutions (or a control solution of OPTI-MEM 
10 and IBMX) are added and the plates are incubated for another 10 minutes. 20 ^il of the 
Hgand MSH solution in OPTI-MEM is then added. The cell plates are incubated for an 
additional hour at 37 °C. 

After the incubation, the media mixture is removed by 12-channel straight 
manifold. 60 |il of 70% ethanol is added to each well. The plates are then placed on a 

1 5 shaker for 30 minutes to extract the cAMP. The amount of cAMP is detected by the 
cyclic AMP [ l25 I] Biotrak SPA screening assay system (Amersham). The system 
involves adding 50 nl of IX assay buffer into each well of an OptiPlate-96 (Packard). 
50 \x\ of the tracer solution (cAMP- ,25 I) is added into each well. 5 ^1 of the cAMP 
extract is added into the mixture, followed by the addition of cAMP antiserum and 50 ^1 

20 of SPA PVT-antibody binding beads. The plates are then covered with TopSeal-A 
(Packard) and incubated at room temperature for up to fifteen hours before being 
analyzed using a TOPCOUNT machine. 

Compounds O, N, AG, AL, and AM were found to be at least 1 00 fold more 
selective for MC4-R than MC1-R, MC3-R and MC5-R. 

25 INCORPORATION BY REFERENCE 

The entire contents of all references and patents cited herein are hereby 
incorporated by reference. The entire contents of U.S. Patent 5,908,609 and all its 
references also expressly incorporated herein. 
EQUIVALENTS 

30 Those skilled in the art will recognize, or be able to ascertain using no 

more than routine experimentation, many equivalents to the specific embodiments and 
methods described herein. Such equivalents are intended to be encompassed by the 
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scope of the following claims. 
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CLAIMS 

1 . A method for treating a MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to a mammal, such 

5 that the MC4-R associated state is treated, wherein said compound is of the formula (I): 

B-Z-E a) 

wherein 

B is an anchor moiety; 
Z is a central moiety; and 
10 E is a MC4-R interacting moiety. 

2. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to a mammal, such 
that the MC4-R associated state is treated, wherein said compound is of the formula 

15 (III): 

B-L1-A-L2-E (HI) 

wherein: 

B is an anchor moiety; 
Li and L2 are linking moieties; 
20 A is a cyclic moiety; and 

E is a MC4-R interacting moiety. 

3. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to said mammal, such 

25 that the MC4-R associated state is treated, wherein said compound is an MC4-R 
antagonist, and is of the formula (III): 

B-Li-A-L 2 -E (III) 

wherein 

B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic, 
30 or unsubstituted or substituted phenyl, wherein one or more of said substituents are 
halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; 

Li is a covalent bond, C1-C6 branched or unbranched alkyl, wherein one or two 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 
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L 2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

E is substituted or unsubstituted alky], amino, amidino, guanidino, heterocyclic, 
or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, 
5 or alkynyl; and 

A is a substituted or unsubstituted phenyl, heteroaryl, cycloalkyl, or biaryl, and 
pharmaceutically acceptable salts thereof. 

4. The method of any one of claims 1-3, wherein said compound binds to the MC4- 
1 0 R with an IC50 of about 5 nM or less. 

5. The method of claim 4, wherein said compound binds to the MC4-R with an IC50 
of about 1 |iM or less. 

1 5 6. The method of claim 5, wherein said compound binds to the MC4-R with an IC50 
of about 0.5 \iM or less. 

7. The method of claim 6, wherein said compound binds to the MC4-R with an IC50 
of about 0.1 |aM or less. 

20 

8. The method of claim 7, wherein said compound binds to the MC4-R with an IC50 
of about 0.05 ^iM or less. 

9. The method of claim 8, wherein said compound binds to the MC4-R with an IC50 
25 of about 0.03 ^iM or less. 

10. The method of any one of claims 1-9, wherein said compound is an antagonist of 
the MC4-R. 



30 



1 1 . The method of any one of claims 1 -9, wherein said compound is an agonist of 
the MC4-R. 
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12. The method of any one of claims 1-11, wherein said effective amount is effective 
to treat a disorder associated with pigmentation or weight loss. 

13. The method of claim 1 2, wherein said effective amount is effective to treat a 
5 disorder associated with weight loss. 

14. The method of claim 13, wherein said weight loss is a result of anorexia nervosa, 
old age, cancer cachexia, HIV cachexia, or weightlessness. 

10 15. The method of any one of claims 1-14, wherein said mammal is a human. 

1 6. The method of any one of claims 1-15, wherein B is substituted or unsubstituted 
alkyl, alkenyl, alkynyl, aryl, or heterocyclic. 

15 17. The method of claim 1 6, wherein B is aryl. 

18. The method of claim 17, wherein B is carbocyclic. 

19. The method of claim 18, wherein B is phenyl. 

20 

20. The method of claim 19, wherein B is substituted with at least one substituent, 
wherein each substituent is independently selected from the group consisting of 
halogens, alkoxy, hydroxy, alkylcarbonyl, cyano, nitro, thiol, alkyl, alkenyl, alkynyl, 
aryl, arylalkynyl, or arylalkyl. 

25 

2 1 . The method of claim 20, wherein B is substituted with at least one halogen. 

22. The method of claim 20, wherein B is substituted with at least one alkoxy group. 
30 23. The method of claim 20, wherein B is substituted with at least one alkyl group. 



24. 



The method of claim 16, wherein B comprises more than one aromatic ring. 



WO 01/10842 PCT/US00/21327 

-157- 

25. The method of claim 24, wherein B is substituted or unsubstituted naphthyl, 
fluorene, anthracene, or biphenyl. 

26. The method of claim 25, wherein B is substituted or unsubstituted naphthyl. 

5 

27. The method of claim 25, wherein B is substituted with one or more substituents 
selected from the group consisting of halogens, alkoxy, hydroxy, alkylcarbonyl, cyano, 
nitro, thiol, alkyl, alkenyl, alkynyl, aryl, arylalkynyl, or arylalkyl. 

10 28. The method of claim 1 6, wherein B comprises a heterocycle. 

29. The method of claim 27, wherein B is substituted or unsubstituted furanyl, 
imidazolyl, benzothiophenyl, benzofuranyl, quinolinyl, isoquinolinyl, benzodiozanyl, 
benzoxazolyl, benzothiazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, piperidinyl, 

1 5 indolyl, thienyl, pyrimidyl, pyrazinyl, purinyl, or deazapurinyl. 

30. The method of any one of claims 2-29, wherein L| is a covalent bond or a 
substituted or unsubstituted chain of one to six atoms. 

20 31 . The method of claim 30, wherein said chain comprises a carbon atom and at least 
one other atom selected from the group consisting of carbon, sulfur, oxygen, or nitrogen. 

32. The method of claim 3 1 , wherein said chain comprises a sulfur atom. 

25 33. The method of claim 3 1 , wherein said chain comprises an oxygen atom. 

34. The method of claim 31 , wherein said chain comprises two carbon atoms. 

35. The method of any one of claims 2-34, wherein A is substituted or unsubstituted 
30 phenyl, heteroaryl, or bicyclic. 



36. 



The method of claim 35, wherein A is unsubstituted phenyl. 
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37. The method of claim 36, wherein A is substituted phenyl. 

38. The method of claim 37, wherein A is substituted with one or more substituents 
selected from the group consisting chlorine, fluorine, bromine, iodine, amino, cyano, 

5 alkoxy, or alkyl. 

39. The method of claim 38, wherein A is substituted with chlorine. 

40. The method of claim 38, wherein A is substituted with fluorine. 

10 

41 . The method of claim 38, wherein said alkyl group is methyl or trifluoromethyl. 



42. The method of claim 35, wherein A is heteroaryl and selected from the group 
consisting of pyrimidyl, pyrazinyl, thienyl, pyrrolyl, imidazolyl, or quinoxalinyl. 

43. The method of any one of claims 2-42, wherein L 2 is selected from the group 
consisting of a covalent bond, a carbonyl moiety, a thiocarbonyl moiety or Cj-C6 
branched or unbranched alkyl, wherein one, two or three of the carbons are optionally 
replaced with oxygen, sulfur or nitrogen atoms. 

44. The method of claim 43, wherein L2 is a covalent bond. 

45. The method of any one of claims 1-42, wherein E is a substituted or 
unsubstituted amino group, alkyl, cyano, guanidino, amidino, or a heterocyclic moiety. 

46. The method of claim 45, wherein E is dialkylamino. 

47. The method of claim 45, wherein E is heterocyclic. 



15 



20 



25 



30 



48. 



The method of claim 47, wherein E contains a nitrogen atom. 
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49. The method of claim 48, wherein E is substituted or unsubstituted piprazinyl, 
imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl, diazapanyl, 
pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl. 

5 50. The method of claim 47, wherein E is multicyclic. 

5 1 . The method of claim 50, wherein E is a bridged or fused ring. 

52. The method of claim 47, wherein E is of the formula (XIII): 

l 

R 

10 (XIII) 
wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR*R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R\ or H; 
s is CH, CH 2 ,aIkenyl, CHR 5 , CR 5 R 6 , or absent; 
15 R is hydrogen, alkyl, alkenyl, ary lalkyl, benzocarbonyl, 

arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, L|, L 2 , R 1 , R 2 , R 3 , R 4 , R 5 , or 
R 6 to form a ring; and 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
alkynyl, heterocyclic, aryl, hydroxyl, nitro, amino, cyano, optionally linked to form a 
20 ring with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 

53. The method of claim 52, wherein each of r, s and t are CH 2 . 

54. The method of claim 52, wherein R is H, alkyl, benzocarboxy, alkylcarboxy, or 
25 arylalkylcarboxy. 



55. 



The method of claim 52, wherein r is a covalent bond. 
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56. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to said mammal, such 
that the MC4-R associated state is treated, wherein said compound is an MC4-R 
antagonist, and is of the formula (V): 



10 




B M [I L 2 E (V) 

B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic, 
or unsubstituted or substituted phenyl, wherein one or more of said substituents are 
halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; 

Lj is a covalent bond, C r C 6 branched or unbranched alkyl, wherein one or two 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, 
1 5 or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, 
or alkynyl; 

n is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl, 
cycloalkyl, or aryl; 

L 3 is a covalent bond, C1-C6 branched, unbranched or cyclic alkyl, wherein one, 
20 two or three of the carbons are optionally replaced with oxygen, sulfur or nitrogen 
atoms, carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or 
aminothiocarbonyl; and 

A is heterocyclic, aryl, alkoxy, amino, alkyl, alkenyl, alkynyl, or hydrogen; and 
X is 0, 1 or 2, and pharmaceutical^ acceptable salts thereof. 

25 

57. The method of claim 56, wherein II is a carbon or nitrogen atom. 



58. The method of any one of claims 56-57, wherein L3 is aminocarbonyloxy. 
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59. The method of any one of claims 56-58, wherein A is substituted or 
unsubstituted aryl. 

60. The method of claim 59, wherein A is substituted with alkoxy, cyano, halogens , 
alkyl, aryl, alkenyl, alkynyl, nitro, or an amino group. 

61 . The method of any one of claims 56-60, wherein X is one. 

62. The method of any one of claims 56-61 , wherein Li and L 2 are each CH 2 . 

63. The method of any one of claim 56-61, wherein B is heterocyclic. 

64. The method of any one of claim 56-63, wherein E is heterocyclic or substituted 
amino. 

65. The method of claim 56, wherein n, L 2 and L 3 together are a single covalent 
bond. 

66. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to a mammal, such 
that the MC4-R associated state is treated, wherein said compound is an MC4-R 
antagonist, and is of the formula (VI): 



P 1 , P 2 , P 3 , P 4 , and P 5 are optionally substituted carbon, sulfur, or nitrogen, and 
wherein one of P 1 , P 2 , P 3 , P 4 and P 5 may represent a covalent bond; 

Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are optionally substituted carbon or nitrogen; 




(VI) 



wherein 
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L 1 is a covalent bond, C|-C6 branched or unbranched alkyl, wherein one or two 
of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

Li is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

5 L 2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; and 

J is an unsubstituted or substituted nitrogen containing heterocycle or a 
substituted or unsubstituted amino group, and pharmaceutically acceptable salts thereof. 

10 67. The method of claim 66, wherein P 1 , P 2 , P 3 , P 4 , and P 5 are each substituted or 
unsubstituted carbon. 

68. The method of claim 67, wherein P 1 and P 3 are CH. 

1 5 69. The method of any one of claims 66, 67, or 68 wherein P 2 and P 4 are each CH, 
CF, CC1, CBr, or CI. 

70. The method of any one of claims 66-69, wherein Z 3 and Z 4 are each CH. 

20 71 . The method of any one claims 66-70, wherein Z 1 is CH, or covalently linked to 
Z 2 to form a naphthyl ring; 

72. The method of any one of claims 66-70, wherein Z 2 is CH, C-(C=CH), CC1, 
CBr, CI, CF, or covalently linked to Z 1 to form a naphthyl ring; 

25 

73. The method of any one of claims 66-72, wherein Z 5 is CH or C-alkoxy. 

74. The method of any one of claims 66-73, wherein L 2 is a covalent bond. 



30 



75. The method of any one of claims 66-74, wherein J is substituted or unsubstituted 
piprazinyl, imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl, 
diazapanyl, pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl. 
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76. The method of claim 66, wherein J is a substituted or unsubstituted fused ring or 
bridged heterocycle. 

77. The method of claim 66, wherein said MC4-R binding compound is of the 
5 formula (IX): 



10 




(IX) 



wherein: 



P 2 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 
P 3 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 
P 4 is CH, CC1, CBr, CF, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 



G and G are each independently CH 2 , S, or O; 
r is a covalent bond or CH2; 
tis CH 2 , CR 3 , orCR 3 R 4 ; 
s is CH 2 , CHR 5 or CR 5 R 6 ; 
15 R is hydrogen or alkyl; 

Z 1 is CH, or covalently linked to Z 2 to form a naphthyl ring; 
Z 2 is CH, C-(C=CH), CC1, CBr, CI, CF, or covalently linked to Z 1 to 
form a naphthyl ring; 

Z 5 is CH, or C-OMe; 

20 R 3 > R 4 . R 5 , and R 6 are methyl or ethyl, or pharmaceutically acceptable 

salts thereof. 



78. The method of claim 77, wherein Z 1 is CH, Z 2 is CBr and Z 5 is C-OMe. 



25 79. 



The method of claim 77 or 78, wherein P 2 is CH. 
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80. The method of any one of claims 77-79, wherein P 4 is CC1 or CF. 

8 1 . The method of any one of claims 77-80, wherein G 1 and G 2 are each CH 2 . 

5 82. The method of any one of claims 77-80, wherein G 1 and G 2 together are -CH 2 -S- 
or-S-CH 2 -. 

83. The method of any one of claims 73-82, wherein Z 1 and Z 2 are linked to form a 
naphthyl ring. 



84. The method of claim 2, wherein said compound is selected from the group 
consisting of: 
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n 

NH 




n 




o 





o 





o 

y KM 




S 0' 



CI 





Br 

OH 







O 



S OMe 






Br S 





85. The method of claim 2, wherein said compound is selected from the group 
consisting of: 2-[2-(4-benzyloxy-benzyIsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-iodo-benzylsulfanyl>phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(naphthalen-l -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3-chloro-benzy1sulfanyl)-phenyl]-l,4 3 5,6-tetrahydro-pyrimidine; 
2-[2-(2,5-dimethoxy-benzylsulfanyI)-phenyl]-l,4 5 5,6-tetrahydro-pyrimidine; 
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2-[2-(3-bromo-benzyIsulfanyl)-pheny]]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-iodo-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 
2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazoIe; 
2-[2-(2-methoxy-5-nitro-benzyloxy)-phenyl]- 1 ,4,5,6-tetrahydropyrimidine; 
5 2-[2-(2-bromo-benzylsulfanyl)-phenyl]-l,4 5 5 > 6-tetrahydro-pyrimi 
2-[2-(3-iodo-benzylsulfanyl)-phenyl]-l,4 5 5,6-tetrahydro-pyrimidine; 
2-[2-(2-methoxy-5-nitro-benzylsulfanyl>^^ 
benzoimidazole; 

2-{2-[2-(2-methoxy-naphthalen-l-yl)-ethy^ 
1 0 2-[2-(5-bromo-2-methoxy-benzylsuIfanyl>phenyl]- 1 ,4,5,6,-tetrahydropyrimidine; 
2- {2-[2-(2-methyl-naphthalen- 1 -yl)-ethyl]-phenyl} - 1 ,4,5 ,6-tetrahydropyrimidine; 
2-{2-[2-(2,3-dihydro-benzo[l,4]dioxin-5-yl) -ethyl]-pheny]}-l ,4,5,6- 
tetrahydropyrimidine; 

2-[2-(2-methoxy-napthalen-l-ylmethyIsul^ 
1 5 2-(2-Benzylsulfanyl-phenyl)~ 1 ,4,5,6-tetrahydro-pyrimidine; 

2-(2-Pentadecylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-(2-CyclohexylmethylsuIfanyl-phenyI)- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methyl-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3-Nitro-benzylsulfany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
20 2-[2-(3,5-Dimethoxy-benzylsulfany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(4-Fluoro-benzylsuIfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Chloro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Fluoro-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2,4-Bis-trifluorome%l-benzyIsulfanyl)-phenyl]-l,4,5 3 6-tetrahydro-pyrim 
25 2-[2-(3-Methoxy-benzylsulfanyl)-pheny ]]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3,5-Bis-trifluoromethyI-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahy 

2-[2-(2-Methoxy-5-nitro-benzyloxy)-phe 

2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 
2-(2-Benzylsulfanyl-phenyl)-4,5-dihydro- 1 H-imidazole; 
30 2-[2-(2,6-Difluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(Naphthalen- 1 -ylmethoxy)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-MethyI-naphthaIen- 1 -ylmethylsulfanyi)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
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1- {2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-5,6-dihydro-4H-pyrim 
ethanone; 

2- [2-(2-Chloro-6-fluoro-be^ 
benzoimidazole; 

5 2-[2-(2-Iodo-benzylsulfanyl)-phenyl]-^^^ 
2-[2-(2,5-Dimethyl-benzylsulfanyl)^ 

4-[2-(l,4,5,6-Tetrahydro-pyrimidin-2-yl)-phenylsulfanylmethyl]-quinolin 
2-[2-(2-Methoxy-5-nitro-benzyIsulfanyl)-pyridin-3-yl]-l,4,5,6-te^ 
2-[2-(2-Methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
1 0 2-[2-(2-Cyclopentyloxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2,3-Dihydro-benzo[l,4]dioxin-5^ 
pyrimidine; 

2-[2-(6-Methoxy-2,3-dihydro-benzo[l,4]dioxin-5-ylme%lsulfanyl)-phen^ 
tetrahydro-pyrimidine; 
1 5 2-[2-(5-fluoro-2-methoxy-benzylsulfanyl)-phenyl]-4,5-dihydro-l H-imidazole; 

1 -Methyl-2-[2-(naphthalen-l -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzyls^ 

2-[2-(5-Bromo-2-methoxy-benzyIoxy)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2- [2-(Naphthalen- 1 -yloxymethy l)-phenyl]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 
20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phen^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dimethyl-4,5-d% 
imidazole; 

2-[2-(2,6-Dimethoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine^ 
25 2-[2-(2-Bromo-6-methoxy-benzy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 

2-[5-Bromo-2-(5-bromo-2-methoxy-benzyIsulfanyl)-phenyl]-l 5 4,5,6-tetrahydro- 

pyrimidine; 

2-[4-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro- 
30 pyrimidine; 

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrim 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>^^ 

pyrimidine; 
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2-[2-(Biphenyl-3-ylmethylsulfanyl)-ph^ 

2-[2-(5-Chloro-2-methoxy-benzylsu]fany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Methoxy-5-thiophen-3-yl-benzylsu^ 

pyrimidine; 

5 2-[2-(Biphenyl-2-ylmethylsulfanyl^^ 
2-[2-(5-Iodo-2-methoxy-benzyIsulfanyl^^ 

2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-5-fl^^ 
pyrimidine; 

242-(5-Bromo-2-methoxy-benzylsd 
10 pyrimidine; 

2-[2-(4,4'-Dimethoxy-biphenyl-3-ylme%lsulfanyO^^ 
pyrimidine; 

2-[2-(9H-Fluoren-9-ylsulfanyl)-phenyl]-l,4,5 3 6-tetrahydro-pyrimidine; 

2-[2-(3 , -Chloro-4Vfluoro-4-methoxy-biphenyl^^ 
1 5 tetrahydro-pyrimidine; 

2-[2-( 1 -Naphthalen- 1 -y I-ethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-5-fl^^ 

2-(2-Ben2hydrylsulfanyl-phenyl).l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2 , -Fluoro-4"-methoxy-[ 1 , 1 ';4\ 1 "]teipheny l-3"-ylmethylsuifanyl)-pheny I]- 1 ,4,5,6- 
20 tetrahydro-pyrimidine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine; 

2-[4-(Naphthalen-I-ylme%lsulfanyl^ 

2-[2-(5-E%nyl-2-methoxy-benzylsutf 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-be^ 
25 2-[2-(5-Bromo-2-cyclopentyloxy-benzylsuIfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-. 

pyrimidine; 

2-[2-(5-Bromo-2-ethoxy-benzylsulfanyl)-pte 

2-[2-(5-Bromo-2-propoxy-benzy1sulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine; 

30 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperazine; 

C-{4-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-quinoxaIin-2-yl].morpholin-2-yl}- 
methylamine; 

2-[2-(2-Methoxy-5-methyI-benzylsul^ 
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2-[2-(5-Bromo-2-methoxy-benzyloxymethyl)-phenyl]-l,4,5,6-tetrahy 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-dimethyl-amine; 
2-[2-(5-Bromo-2-isopropoxy-benzylsuIfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2- [2-(2-Ethoxy-naphthalen- 1 -ylmethylsulfanyl)-pheny]]-l ,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(2-Propoxy-naphthalen-l-ylmethylsu^ 

4-Methoxy-3-[2-(l,4,5,6-tetrahydro-pyrimidin-2-yl>phenylsuIfanylmeth 
benzonitrile; 

1 -{4-Methoxy-3-[2-(l ,4,5,6-tetrahydro-pyrimidin-2-yl>phenylsulf^ 
ethanone; 

1 0 2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine; 
C- {4-[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzy l]-morphoIin-2-yl } - 
methylamine; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pyrrolidin-3-ylamine; 
15 l-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-benzyl]-pyiToH 

3- [2K5-Bromo-2-methoxy-benzy!sulfanyl)^^ 
imidazo[l ,5-a]pyridine; 
3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-^^ 
pyrrolo[l ,2-c]imidazole; 

20 2-[2-(Benzo[b]thiophen-3-ylmethylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2- [3-Fluoro-2-(naphthalen-l-ylmethylsul^ 
2-(NaphthaIen-l-ylmethylsulfanyl)-3^ 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chIoro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

25 2-[2-(2-Methoxy-phenylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
W 2 -[2-(5-Bromo-2-methoxy-benzy^ 

3 - methyl -butan- 1 -one; 

1- {2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,6-dihydro-4H-pyri 

2- phenyl-ethanone; 

30 2-[3-(5-Bromo-2-methoxy-benzyIsulf^ 

N-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-guanidine; 

2-[2-(2-Isopropoxy-naphthaIen-l-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro- 
pyrirnidine; 
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2-[2-(2-Cyclopentyloxy-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

(5-Bromo-2-methoxy-benzyl)-[2-(l,4,5,6-tetrahydro-pyrimidin-2-yl>phen 
2-[2-(5-Bromo-2-methoxy-benzylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro- 
5 pyrimidine; 

2-[2-(2-Methoxy-naphthalen- 1 -y lsulfanylmethyl)-pheny 1]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yl]-l,4 5 5,6-tetrahydro 
2-[3-Chloro-2-(naphthalen-l-ylsulfan^ 
1 0 2-[2-(6-Bromo-2-methoxy-naphthaIen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-Chloro-2-(2-methoxy-naphthalen-l-ylsulfanylmethyl)-phenyl]-l, 4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyI>^ 
15 pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanyta^ 
pyrimidine; 

2-[ 1 -(2-Naphthalen- 1 -yl-ethyl)- 1 H-pyrrol-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
(5-Bromo-2-methoxy-benzyl)-methyl-p^^ 
20 amine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl>benzylamine; 

2-[2-(2-Chloro-phenylsulfanyImethyl)-phenyl]-l > 4 3 5,6-tetrahydro-pyrimidine; 

2-[2-(2-Bromo-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-(2-o-Tolylsulfanylmethyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine; 
25 2-[2^2 > 5-DicWoro-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-(3-Amino-propylamino)-6-(5-bromo-2-methoxy-benzylsulfanyl)-benzonitrile; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-l,4,5,6-tetrahydro-pyrimidine; 

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine; 

4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-morpholine; 
30 3H5-Bromo-2-methoxy-ben2ylsulfa^^^^^ 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-piperazin-l-yl-6,7-dihydro-quinoxaline; 

l-[2-(5-Bromo-2-methoxy«benzylsulfanyl)-benzyl]-piperidine; 
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C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-benzyl]-morphoIm^ 
methylamine; 

l-[3-(5-Bromo-2-methoxy-benzylsulf^ 

l-[3-(5-Bromo-2-methoxy-ben2ylsulfanyl)-quinoxalin-2-yl]-pyrrolidin-3-yIamine; 
5 1 -[2-(2-Methoxy-naphthalen-l -ylmethyIsulfanyl)-benzyl]-pyrrolidin-3-ylamine; 
C- {4-[3-(5-Bromo-2-methoxy-benzy Isulfany l)-pyrazin-2-y I]-morpholin-3 -y I } - 
methylamine; 

1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-azetidine; 

1 0 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-pyrrolidin-3-ol; 

[2-(Naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid l-aza-bicyclo[2.2.2]oct-3-yl 
ester; 

[2-(2-Methyl-naphthalen- 1-ylmethy Isulfany l)-phenyl]-carbamic acid 1-aza- 
bicyclo[2.2.2]oct-3-yl ester; 
1 5 [2-(2-MethyI-naphthaIen- 1 -y lmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin- 1 -yl- 
ethyl ester; 

{l-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-3-chloro-benzyl]-pyn-olidin-2-yl}- 
methanol; 

4-tert-Butyl-N-naphthalen- 1 -ylmethyI-N-(2-piperidin- 1 -yl-ethyl)-benzamide; 
20 N,N-Dimethyl-N -naphthalen-2-ylmethy I-N'-naphthalen- 1 -y Imethy 1-propane- 1 ,3- 
diamine; 

N-CS-Bromo^-methoxy-benzyO-N^N'-dimethyl-N-naphthalen-l-ylmethyl-propane-l^- 
diamine; 

1 -Naphthalen-1 -y Imethy 1-3 -phenethyM -(2-piperidin- 1 -yl-ethyl)-thiourea; 
25 3-(4-Dimethylamino-phenyl)-l -(3 -dimethylamino-propyl)- 1 -naphthalen- 1 -ylmethyl- 
thiourea; 

4-[2-(5-Bromo-2-methoxy-benzylsulfanyO 
carboxylic acid ethyl ester; 

2- [2-(2-Naphthalen- 1 -yl-e%l)-phenyl]-ethylamine; 

30 Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen- 1 -ylmethyl-amide; 
l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-2-methoxymethyl- 
pyrrolidine; 

(2-HexyIoxy-phenyl)-carbamic acid 2-piperidin- 1-yM-piperidin-l-ylmethyl-ethyl ester; 
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3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-pyrrolidin 
2-[2-(5-Bromo-2-methoxy-benzylsutf 

2- [2-(Naphthalen- 1 -y lsulfanylmethyl)-pheny l]-piperidine; 

3- [2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzylamino]-propan-l-ol; 

5 3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-3-methyl-butan- 1 -ol; 

1- [2-(5-Brorno-2-methoxy-benzylsulfanyl)-ben2yl]-pyrrolidin-3-ol; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]-pyrrolidin-2-yl} -methanol; 
{ 1 - [2-(Naphthalen- 1 -ylsulfany lmeto^ 

2- [2-(Naphthalen- 1 -ylsulfanylmethyl)-pyrrolidin-l -yl]-ethyl-N-pyrrolidine; 
1 0 N-pyrrolyl-[l -(2-naphthalen- 1 -yl-ethyl)-pyrrolidin-2-ylmethyl]-amine; 

1- (2-NaphthaIen-l-yl-ethyl)-piperidine-2-carboxylic acid methyl ester; 
(3-Bromo-benzyl)-(l -ethyl-pyrrol^ 

3- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine; 
(5-Bromo-2-methoxy-benzy l)-( 1 -ethyl -pyrrolidin-2-ylmethyl)-naphthalen- 1 -ylmethyl- 

15 amine; 

( 1 -Ethy l-pyrrolidin-2-y Imethy l)-naphthalen-2-y Imethy 1-naphthalen- 1 -y lmethyl-amine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxymethyl]-pyrrolidine; 
(3-Bromo-benzy l)-(3-imidazol- 1 -yl-propyl)-naphtha!en- 1 -y lmethyl-amine; 
(3-Imidazol-l -yl-propyI)-naphthalen-2-ylmethyl-naphthalen- 1 -y lmethyl-amine; 

20 [2-(Naphthalenl-ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yM-piperidin- 
1-ylmethyl-ethyl ester; 

[2-(Naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid 2-dimethylamino-ethyl ester; 
1 -[2-(Naphthalen- 1 -ylsulfany Imethy l)-benzyl]-piperazine; 

[3-(2-Methy 1-piperidin- 1 -yl)-propy l]-[2-(naphthalen- 1 -ylsulfany Imethy l)-benzy 1]- 
25 amine; 

l-[3-Chloro-2-(naphthalen-l-ylsulfanylmethyl)-benzyl]-piperazine; 
N,N-Dimethy l-N f -(2-naphthalen- 1 -yl-ethy l)-N'-naphthalen- 1 -y Imethy 1-ethane- 1 ,2- 
diamine; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperidin-2-yl} -methanol; 
30 1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 

[3-(2-Methyl-piperidin-l-yl)-propyl]-[2-(2-naphthalen-l-yl-ethyl)-benzyl]-amine; 
1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 
{l-[3-Chloro-2-(naphthalen-l-ylsulfanylmethyl)-benzyl]-piperidin-2-yl}-methanol; 
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{l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperidin-2-y 
{ 1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperidin-2-yl } -methanol ; 
[3-(2-Methyl-piperidin- 1 -yl)-propyl]-[2-(2-naphthalen- 1 -yl-ethyl)-benzy l]-amine; 
1 -[2-(2-Naphthalen- 1 -yl-ethyI)-benzyl]-pyrrolidin-3-ylamine; 
5 1 -Phenyl-3-piperazin- 1 -yl-5,6,7,8-tetrahydro-isoquinoline-4-carbonitrile; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-pte 
pyrimidine; 

2-[2-(4-Methoxy-biphenyl-3-ylmethylsulfanyl>^^ 
2-[2-(2-Methoxy-5-phenylethynyK 
10 pyrimidine; 

2- [2-(2-Naphthalen- 1 -yl-ethy l)-phenyl]- 1 ,4,5 ,6-tetrahydro-pyrimidine; 
2-[3-(2-Methoxy-naphthalen- 1 -ylsulfanyImethyl)-thiophen-2-yl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2,5-Dimethoxy-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
1 5 2-[2-(4-Methyl-naphthaIen- 1 -ylmethylsulfany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-3-fluoro-phenyl]-4,4-dimethyl-4,5-dihydro- 
IH-imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-3-fluoro-phenyl]-5,5-dimethyl-l,4,5,6- 
tetrahydro-pyrimidine; 
20 2-[3-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-phenyl}-l,4,5,6-tetrahydro-pyrimidine; 
2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-phenyl} - 1 ,4,5,6-tetrahydro- 
pyrimidine; 

25 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(Naphthalen- 1 -ylsulfanylmethy l)-phenyl]-4,5-dihydro- 1 H-imidazole; 
2-[3-Fluoro-2-(naphthalen-l -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[3-Bromo-2-(naphthalen-l-ylsuIfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyriim 
30 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chIoro-phenyl } -1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2-Methoxy-5-trifluoromethyl-te 
pyrimidine; 
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2-[4-(Naphthalen-l-ylsulfanylmethyl)-thiophen-3-yl^^ 

2-[2-(Naphthalen-l -ylsu!fanylmethyI)-thiophen-3-yl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-trifluorornethyl-phenyl}-l,4,5,6- 

tetrahydro-pyrirnidine; 

5 2-[2-(2-Naphtha!en- 1 -yl-ethyl)-3-trifluoromethyl-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(6-Fluoro-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
{l-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]-piperidin-2-yl}-methanol; 
2-[3-Fluoro-2-(2-naphthal en- 1 -yl-ethyl)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-ben2yI]-[3-(2-methyI-piperidin-l-yl)- 
10 propylamine; 

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-^^ 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperazine; 
5,5-Dimethyl-2-[2-(2-naphthalen-l-yl-ethyl)-phenyl]-4,5-dihydro-lH-imidazole; 

2- [3-Fluoro-2-(2-naphthalen- 1 -yl-ethy l)-phenyl]-5,5-dimethyl-4,5-dihydro- 1 H- 
15 imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,5-difluoro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,5-difluoro-phenyl]-5,5-dimethyl-4,5- 
dihydro- 1 H-imidazole; 
20 3-(2-Naphthalen- 1 -yl-ethyl)-2-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine; 
Amino- [2-(2-naphthalen- 1 -yl-ethyI)-phenyl]-acetonitrile; 

1- [2-(2-Naphtha!en-l-yl-ethyl)-phenyl]-ethane-l,2-diamine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,4-difluoro-phenyl]-l,4,5,6-tetrahydro- 
30 pyrimidine; 

2-[3-Fluoro-2-(naphthalen-l-ylsulfanylmethyl)-phenyl]-5,5-dimethyl-4,5-dihydro-lH- 
imidazole; 
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2-{2-[2-(5-Bromo-2-methoxy-phenyl)-l-methy 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4- 
dimethyl-4,5-dihydro-lH-imidazole; 
5 2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5- 
dimethyl-l,4,5,6-tetrahydro-pyrimidine; 

2-[3-Methoxy-2-(2«naphthalen-l -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2»(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidin-5-ol; 
10 2-{2-[2<5-Bromo-2-methoxy-phenyl)-^^ 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyl-l > 4,5,6-tetrahydro- 
pyrimidine, and pharmaceutical^ acceptable salts thereof. 

1 5 86. The method of any one of claims 56-85, wherein said compound binds to the 
MC4-R with an IC50 of about 5 or less. 

87. The method of claims 86, wherein said compound binds to the MC4-R with an 
IC50 of about 1 |iM or less. 

20 

88. The method of claim 87, wherein said compound binds to the MC4-R with an 
IC50 of about 0.5 nM or less. 

89. The method of claim 88, wherein said compound binds to the MC4-R with an 
25 IC50 of about 0.1 \xM or less. 

90. The method of claim 89, wherein said compound binds to the MC4-R with an 
IC50 of about 0.05 ^iM or less. 



30 



91 . The method of claim 90, wherein said compound binds to the MC4-R with an 
ICsoof about 0.03 jxM or less. 
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92. The method of any one of claims 56-85, wherein said compound is an antagonist 
of the MC4-R. 

93. The method of any one of claims 56-85, wherein said compound is an agonist of 
5 the MC4-R. 

94. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not 2-[2-(2,5-dichlorothiophen-3-ylmethylsulfanyl)- 
phenyl]-!, 4, 5, 6- tetrahydropyrimidine. 

10 

95. The method of any one of claims 1 , 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not 2[2-(2-chloro- 6-fluoro-benzylsulfanyl)-phenyl]-l, 4, 
5, 6-tetrahydropyrimidine. 

1 5 96. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not l-(6-bromo-2-chloro-quinolin-4-yl)-3-(2- 
diethylaminoethyl)-urea. 

97. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
20 MC4-R binding compound is not 2-[2-(2,6-difluorobenzylsulfanyl)-phenyl]-l, 4, 5, 6- 

tetrahydropyrimidine. 

98. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not 10-[2-(l-methyl-piperadin-2-yl)-ethyl]-2- 

25 methy Isulfany 1- 1 OH-phenothiazine. 

99. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not l-(4-hydroxy-l, 3, 5-trimethyl-piperadin-4-yl)- 
ethanone. 

30 

100. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not 2-naphthalen-l-ylmethyl-4,5-dihydro-lH-imidazole. 
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101 . The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not (2,6-dichIoro-phenyl)-imidazolidin-2-ylidene-amine. 

1 02. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
5 MC4-R binding compound is not 2-benzyl-4,5-dihydro-l H-imidazole. 

1 03 . The method of any one of claims 1 -93 or 1 3 8- 1 99 wherein said MC4-R binding 
compound is not 5-(4-chloro-phenyl)-2,5-dihydro-3H-imidazo[2,l-a]-isoindol-5-ol. 

10 1 04. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not 4,6-dimethyl2-piperazin-l-yl-pyrimidine. 

1 05. The method of any one of claims 1,2,3,56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not 2-piperazin-l-yl-pyrimidine. 

15 

1 06. The method of any one of claims 1,2,3, 56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not 1 -pyridin-2-yl-piperazine. 

107. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 1 39 wherein said 
20 MC4-R binding compound is not 2-piperazin-l-yl-4-trifluoromethyl pyrimidine. 

108. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 1 39 wherein said 
MC4-R binding compound is not 6-piperazin-l-yl-7-trifluoromethyl-thieno[3,2- 
b]pyridine-3-carboxylic acid methyl ester. 

25 

1 09. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not 5-bromo-2-piperazin-l-yl)-pyrimidine. 

110. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
30 MC4-R binding compound is not l-(3-trifluoromethyl-pyridin-2-yl)-piperazine. 



111. The method of any one of claims 1 , 2, 3, 56, 66, 77, 1 38 or 1 39 wherein said 
MC4-R binding compound is not l-(5-trifluoromethyI-pyridin-2-yl)-piperazine. 
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1 12. The method of any one of claims 1,2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not piperazine. 

5 113. The method of any one of claims 1, 2, 3, 56, 66, 77, 138 or 139 wherein said 
MC4-R binding compound is not (2-Hexyloxy-phenyl)-carbamic acid 2-piperidin-l-yl- 
1 -piperidin- 1 -y lmethyl-ethyl ester. 



114. An MC4-R binding compound of the formula (IX): 



10 




wherein: 

P 2 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

P 3 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 
15 p4 is CH, CC1, CBr, CF, C-alkyl, C-alkoxy, C-CN, C-OH, or CI; 

G 1 and G 2 are each independently CH 2 , S, or O; 

r is a covalent bond or CH 2 ; 

tis CH 2 , CR 3 , orCR 3 R 4 ; 

sis CH 2 , CHR 5 orCR 5 R 6 ; 
20 R is hydrogen or alkyl; 

Z 1 is CH, or covalently linked to Z 2 to form a naphthyl ring; 

Z 2 is CH, C-(ChCH), CC1, CBr, CI, CF, or covalently linked to Z 1 to 
form a naphthyl ring; 

Z 5 is CH, orC-OMe; 

25 r3 > r4 > r5 > and R 6 are methyl or ethyl, or pharmaceutically acceptable 

salts thereof. 
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1 15. The compound of claim 94, wherein Z 1 is CH, Z 2 is CBr and Z 5 is C-OMe. 

1 16. The compound of claim 114-115, wherein P 2 is CH. 

5 

1 1 7. The compound of claim 114-116, wherein P 4 is CCI or CF. 

118. The compound of claim 114-117, wherein G 1 and G 2 are each CH 2 . 

10 119. The compound of claim 114-117, wherein G 1 and G 2 together are -CH 2 -S- or 
CH 2 -. 

120. The compound of claim 114-119, wherein Z 1 and Z 2 are linked to form a 
naphthyl ring. 

15 

121 . An MC4-R binding compound, wherein said compound is selected from the 
group consisting of: 
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122. The MC4-R binding compound of any one of claims 1 14-121, wherein said 
compound is not 2-[2-(2 3 5-dichlorothiophen-3-ylmethylsulfanyl)-phenyl]-l, 4, 5, 6- 
tetrahydropyrimidine. 

5 123. The MC4-R binding compound of any one of claims 114-121, wherein said 
compound is not 2-[2-(2,6-difluorobenzylsulfanyl)-phenyl]-l, 4, 5, 6- 
tetrahydropyrimidine. 



124. A pharmaceutical composition for the treatment of a MC4-R associated state in a 
10 mammal comprising a pharmaceutical^ acceptable carrier and an effective amount of an 

MC4-R binding compound of the formula (I): 

B-Z-E (I) 

wherein 

B is an anchor moiety; 
15 Z is a central moiety; 

E is a MC4-R interacting moiety; and 
pharmaceutically acceptable salts thereof. 

125. A pharmaceutical composition for the treatment of a MC4-R associated state in a 
20 mammal comprising a pharmaceutically acceptable carrier and an effective amount of an 

MC4-R binding compound of the formula (III): 

B-Li-A-L 2 -E (III) 

wherein: 

B is an anchor moiety; 
25 Li and L2 are linking moieties; 

A is a cyclic moiety; and 

E is a MC4-R interacting moiety. 

126. A pharmaceutical composition for the treatment of a MC4-R associated state in a 
30 mammal comprising a pharmaceutically acceptable carrier and an effective amount of an 

MC4-R binding compound of the formula (III): 

B-L,-A-L 2 -E (III) 

wherein 
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B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic, 
or unsubstituted or substituted phenyl, wherein one or more of said substituents are 
halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; 

L| is a covalent bond, C1-C6 branched or unbranched alkyl, wherein one or two 
5 of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms; 

L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or 

alkyl; 

E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, 
or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, 
10 or alkynyl; and 

A is a substituted or unsubstituted phenyl, heteroaryl, cycloalkyl, or biaryl, and 
pharmaceutically acceptable salts thereof. 

1 27. The pharmaceutical composition of claim 1 24- 1 26, wherein said MC4-R binding 
1 5 compound is an MC4-R antagonist. 

128. The pharmaceutical composition of any one of claims 124-127, wherein said 
MC4-R associated state is associated with pigmentation. 

20 129. The pharmaceutical composition of any one of claims 124-127, wherein said 
MC4-R associated state is associated with weight loss. 

130. The pharmaceutical composition of claim 129, wherein said weight loss is a 
result of old age, anorexia nervosa, HIV cachexia or cancer cachexia. 

25 

131. The pharmaceutical composition of any one of claims 1 24-1 30, wherein said 
mammal is a human. 

1 32. The pharmaceutical composition of any one of claims 1 24-1 3 1 , wherein said 
30 MC4-R binding compound is of the formula (IX): 
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wherein: 

P 2 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, or CI; 
P 3 is CH, CF, CC1, CBr, C-alkyl, C-alkoxy, C-CN, or CI; 
5 P 4 is CH, CC1, CBr, CF, C-alkyl, C-alkoxy, C-CN, or CI; 

G 1 and G 2 are each independently CH 2 , S, or O; 
r is a covalent bond or CH2; 
tisCH 2 , CR 3 ,orCR 3 R 4 ; 
sis CH 2 , CHR 5 orCR s R 6 ; 
10 R is hydrogen or alky 1; 

Z 1 is CH, or covalently linked to Z 2 to form a naphthyl ring; 
Z 2 is CH, C-(C=CH), CCI, CBr, CI, CF, or covalently linked to Z 1 to 
form a naphthyl ring; 

Z 5 is CH, or C-OMe; 

15 R 3 , R 4 , R 5 , and R 6 are methyl or ethyl, or pharmaceutical^ acceptable 

salts thereof. 

133. The pharmaceutical composition of claim 133, wherein said MC4-R binding 
compound is selected from the group consisting of: 2-[2-(4-benzyloxy-benzylsulfanyl)- 
20 phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-iodo-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-methoxy-5-nitro-benzylsulf^ 

2-[2-(naphthalen-l-ylmethylsulfany0 

2-[2-(3-chloro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
25 2-[2-(2,5-dimethoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3-bromo-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
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2-[2-(2-iodo-benzylsulfanyl)-phenyl]-4 ) 5-dihydro-lH-imidazole; 
2-[2-(2-methoxy-5-nitro-benzylsulf^ 

2-[2-(2-methoxy-5-nitro-benzyloxy)-phenyl]-l,4,5 5 6-tetrahydropyrimidine; 
2-[2-(2-bromo-benzyIsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(3-iodo-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-methoxy-5-nitro-ben^^ 
benzoimidazole; 

2-{2-[2-(2-methoxy-naphthalen-l-y^ 

2-[2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6 r tetrahydropyrim 
10 2-{2-[2-(2-methyl-naphthalen-^ 

2-{2-[2-(2,3-dihydro-benzo[l,4]dioxin-5.yl) -ethyl]-phenyl}- 1,4,5,6- 
tetrahydropyrimidine; 

2-[2-(2-methoxy-napthalen-l-ylmethylsulfanyl)-phenyl]-l,4,5 ? 6-tetrahydro^ 
2-(2-Benzylsulfanyl-phenyl)-l,4 ) 5,6-tetrahydro-pyrimidine; 
2-(2-Pentadecylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-(2-Cyclohexylmethylsulfanyl-phenyl)-l,4 5 5,6-tetrahydro-pyrimidine; 
2-[2-(2-Methyl-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3-Nitro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3 > 5-Dimethoxy-benzylsulfanyl)-phenyl]-l,4,5 5 6-tetrahydro-pyri 
2-[2-(4-Fluoro-benzylsulfany l)-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Chloro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Fluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2,4-Bis-trifluoromethyI-benzylsu^^ 

2-[2-(3-Methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(3,5-Bis-trifluoromethyl-benzylsulfan^^^ 
2-[2-(2-Methoxy-5-nitro-benzyloxy)-phenyl]-l,4,5,6-tetrahydro-pyri 
2-[2-(2-Chloro-6-fluoro-benzylsidfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 
2-(2-BenzylsulfanyI-phenyl)-4,5-dihydro- 1 H-iraidazole; 
2-[2-(2,6-Difluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(Naphthalen- 1 -y lmethoxy)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
1 - {2-[2-(2-CWoro-6-fluoro-benzy^ 
ethanone; 
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2-[2-(2-ChIoro-6-fluoro-benzylsulfanyl)-phenyl]-3a,4,5,6,7 > 7a-hexahydro-lH- 
benzoimidazole; 

2-[2-(2-Iodo-benzylsulfanyI)-phenyl]-3a,4,5,6J7a-hexahydro-lH-benzoimidazole; 
2-[2-(2,5-Dimethyl-benzyIsulfanyl)-phenyl^^ 
5 4-[2-(l,4 J 5,6-Tetrahydro-pyrimidin-2-yl)-phenylsulfanylmethyl]-quinoline; 
2-[2-(2-Methoxy-5-nitro-benzylsulfanyl)-pyridm^ 
2-[2-(2-Methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-CyclopentyIoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2,3-Dihydro-benzo[ 1 ,4]dioxin-5-ylmethy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
10 pyrimidine; 

2-[2-(6-Methoxy-2,3-dihydro-benzo[ 1 ,4]dioxin-5-ylmethylsulfanyl)-pheny I]- 1 ,4,5,6- 
tetrahydro-pyrimidine; 

2-[2-(5-fluoro-2-methoxy-benzylsulfanyl)-phenyl]-4,5-dihydro-lH-imidazole; 
1 -Methyl-2-[2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrixnidine; 
1 5 2-[2-(5-Bromo-2-methoxy-benzy lsulfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole; 
2-[2-(5-Bromo-2-methoxy-benzyloxy)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(Naphthalen- 1 -yloxymethyI)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dimethyl-l, 4,5,6-tetrahydro- 
pyrimidine; 

20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dimethyl-4,5-dihydro-lH^ 
imidazole; 

2-[2-(2,6-Dimethoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Bromo-6-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrim 
2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulfany^ 
25 2-[5-Bromo-2-(5-bromo-2-methoxy-benzyIsuIfanyl)-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[4-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2-Bromo-5-methoxy-benzyIsulfanyl)-pte^ 
30 2-[2-(5-Bromo-2-methoxy-benzylsulfany l)-5-methyl-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(Biphenyl-3-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Chloro-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidin^ 
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2-[2-(2-Methoxy-54hiophen-3-yl^ 
pyrimidine; 

2-[2-(Biphenyl-2-ylmethylsul^ 

2-[2-(5-Iodo-2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-fluoro-pheny 1]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-ben2ylsul^^ 
pyrimidine; 

2-[2-(4,4'-Dimethoxy-bip^ 
10 pyrimidine; 

2-[2-(9H-Fiuoren-9-ylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(3^Chloro-4 , -fluoro-4-metho^ 

tetrahydro-pyrimidine; 

2-[2-(l -Naphthalen- 1 -yl-ethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine; 
1 5 2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-5-fluoro-phenyl]-4,5-dihydro- 1 H-imidazole; 
2-(2-Benzhydrylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2^Fluoro-4^methoxy-[l , 1 ';4', 1 M ]terphenyI-3"-ylmethylsu]fanyl)-phenyl]- 1 ,4,5,6- 
tetrahydro-pyrimidine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine; 
20 2-[4-(Naphthalen- 1 -ylmethy Isulfany l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(5-Ethynyl-2-methoxy-benzylsulf^ 

242-(5-Bromo-2-methoxy-benzylsulfanyl>benzyl]-l,4,5,6-tetrahydro-pyri 

2-[2-(5-Bromo-2-cyclopentyloxy-benzylsulfanyI)-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

25 2-[2-(5-Bromo-2-ethoxy-benzylsuIf^^ 

2-[2-(5-Bromo-2-propoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

[2-(5-Bromo-2-methoxy-benzylsulfanyI)-benzyI]-diethyl-amine; 

1- [2-(5-Bromo-2-melhoxy-benzylsulfanyl)-benzyl]-piperazine; 

C-{4-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-quinoxalin-2-yl]-moipholin-2 
30 methylamine; 

2- [2-(2-Melhoxy-5-methyl-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahy 
2-[2-(5-Bromo-2-methoxy.benzyloxyme%l)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]-dimethyl-amine; 
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2-[2-(5-Bromo-2-isopropoxy-benzylsu]fanyl)-phenyl]-l,4 J 5,6-tetrahydro-pyrimidine; 

2-[2-(2-Ethoxy-naphthalen-l-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

2-[2-(2-Propoxy-naphthaIen-l-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

4-Methoxy-3-[2-(l,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylsuIfanylniethyl]- 
5 benzonitrile; 

1- {4-Methoxy-3-[2-(l > 4,5,6-tetrahydro-pyrimidin-2-yl)-phenylsulfanylmethyl]-phenyl}- 
ethanone; 

2- [2-(Naphthalen- 1 -y lsulfanylmethy l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine; 

10 C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-benzyl]-morpholin-2-yl}- 
methylamine; 

1- [2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-benzyl]-pyrrolidin-3-ylamine; 

1 -[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzyl]-pyrrolidin-3-ylamine; 

3- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-l,5,6,7,8,8a-hexahydro- 
15 imidazo[l,5-a]pyridine; 

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5,6,7,7a-tetrahydro-lH- 
pyrrolo[l ,2-c]imidazole; 

2- [2-(Benzo[b]thiophen-3-ylmethylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-[3-Fluoro-2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 

20 2-(Naphthalen-l-ylmethylsulfanyl)-3-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2-Memoxy-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 

l-{2-[2-(5-Bromo-2-memoxy-benzylsuifanyl>phenyl]-5,6-dihydro-4H-pyrimidin-l-yl}- 
25 3-methyl-butan-l-one; 

1- {2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,6-dihydro-4H-pyrimidin-l-yl}- 

2- phenyl-ethanone; 

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyridin-2-yl]-l,4,5,6-tetrahydro-pyrimidine; 
N-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-phenyl]-guanidine; 
30 2-[2-(2-Isopropoxy-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2-Cyclopentyloxy-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro- 
pyrimidine; 
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(5-Bromo-2-methoxy-benzyl)-[2-(l,4,5,6-tetrahydro-pyrimidin-2-yl)-phenyn 

2-[2^5-Bromo-2-methoxy-benzylsulfanylm^ 

pyrimidine; 

2-[2-(2-Methoxy-naphthalen- 1 -ylsulfanylmethyl)-phenyl> 1 ,4,5,6-tetrahydro- 
5 pyrimidine; 

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl^^ 
2-[3-Chloro-2-(naphthalen-l-ylsulf^ 
2-[2<6-Bromo-2-methoxy-naphthalen-l-y^ 
pyrimidine; 

1 0 2-[3-Chloro-2-(2-methoxy-naphthalen- 1 -ylsulfanylmethyl)-phenyl]~ 1 ,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanylm^ 
15 pyrimidine; 

2-[l-(2-Naphthalen-l-yl-e%l)-lH-py^ 

(5-Bromo-2-methoxy-benzyJ)-me%l-[2-(l,4,5,6-tetrahydro-pyrimidin-2-yl)-phen^ 
amine; 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine; 
20 2-[2-(2-Chloro-phenylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2-Bromo-phenylsuIfanylmethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-(2-o-Tolylsulfanylmethyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine; 
2-[2-(2,5-Dichloro-phenylsulfanylmet^ 

2-(3-Amino-propylamino)-6-(5-bix)mo-2-methoxy-benzyIsulfanyl)-benzonitrile; 
25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine; 
4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-morpholine; 
3H5-Bromo-2-methoxy-benzylsulfan^^ 

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-piperazin-l-yl-6,7-dihydro-quinoxaline; 
30 l-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzyl]-piperidine; 

C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-benzyl]-morph 
methylamine; 

l-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yl]-pyrrolidin-3-ylamine; 
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l-[3-(5-Bromo-2-methoxy-ben2ylsulfanyl)-quinoxaH^^ 

1 -[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfany l)-benzyl]-pyrrolidin-3-yIamine; 

C-{4-[3-(5-Bromo-2-methoxy-benzylsulfanyl^^ 

methylamine; 

5 1 -[3-Fluoro-2-(2-naphthalen-l -yl-ethyl)-benzyl]-piperazine; 

1- [2-(5-Bromo-2-methoxy-benzylsulfany^ 
l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^ 

[2-(Naphthalen-l -ylmethylsulfanyl)-phenyl]-carbamic acid 1 -aza-bicyclo[2.2.2]oct-3-yl 
ester; 

1 0 [2-(2-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-carbamic acid 1 -aza- 
bicydo[2.2.2]oct-3-yI ester; 

[2-(2-Methyl-naphthalen-l -ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yl- 
ethyl ester; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfany l)-3-chloro-benzy l]-pyrrolidin-2-yl } - 
methanol; 

4-tert-Butyl-N-naphthalen- 1 -ylmethyl-N-(2-piperidin- 1 -yl-ethyl)-benzamide; 
N^-Dimethyl-N'-naphthalen^-ylmethyl-N'-naphthalen-l -ylmethyl-propane- 1 ,3- 
diamine; 

N-CS-Bromo^-methoxy-benzyO-N^N'-dimethyl-N-naphthalen- 1 -ylmethyl-propane- 1 ,3- 
diamine; 

1 -Naphthalen- 1 -ylmethy 1-3 -phenethy I- 1 -(2-piperidin- 1 -yl-ethy l)-thiourea; 
3 -(4-Dimethylamino-phenyl)- 1 -(3 -dimethy lamino-propy 1)- 1 -naphthalen- 1 -y lmethyl- 
thiourea; 

4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzylamino]-piperidine-l- 
carboxylic acid ethyl ester; 

2- [2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethylamine; 

Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen- 1 -ylmethy 1-amide; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-2-methoxymethyl- 
pyrrolidine; 

(2-Hexyloxy-pheny])-carbamic acid 2-piperidin-l-yl-l-piperidin-l-yImethyl-ethyl ester; 

3- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-pyrroIidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxymethyl]-pyrrolidine; 
2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-piperidine; 
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3-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzylamino]-propan-l-ol; 
3-[2-(5-Bromo-2-methoxy-bei^ 

1- [2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]-pyrTolidin-3-ol; 
{ 1 -[2-(5-Bromo-2-methoxy-benzylsuIfanyl)^^ 

5 {l-[2-(Naphthalen-l-ylsul^ 

2- [2-(Naphthalen- 1 -ylsulfanylmethyl)-pynx>lidin- 1 -yl]-ethyI-N-pyrrolidine; 
N-pyirolyl-[l-(2-naphthalen-l-yl-e^ 

1- (2-Naphthalen-l-yl-ethyl)-piperidine-2-carboxylic acid methyl ester; 
(3-Bromo-benzyl)-( 1 -ethyl-pyrrolidin-2-y lmethyl)-naphthalen- 1 -y lmethy 1-amine; 

10 3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine; 

(5-Bromo-2-methoxy-benzy l)-( 1 -ethyl-pyrrolidin-2-y lmethy !)-naphthalen- 1 -y lmethy 1- 
amine; 

(l-Ethyl-pyrrolidin-2-yImethyI)-naphthalen-2-ylmethyl-naphthalen-l-ylm 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxymethyl]-pyrrolidine; 
1 5 (3-Bromo-benzy l)-(3-imidazol- 1 -yl-propyl)-naphthalen- 1 -ylmethyl-amine; 

(3-Imidazol-l-yl-propyl)-naphthalen-2-ylmethyl-naphthalen-l-ylmethyNamine; 
[2-(Naphthalen 1 -y lmethy Isulfanyl)-phenyl]-carbamic acid 2-piperidin- 1 -yl- 1 -piperidin- 
l-ylmethyl-ethyl ester; 

[2-(Naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid 2-dimethylamino-ethyl ester; 
20 1 -[2-(Naphthalen- 1 -ylsulfanylmethyl)-benzyl]-piperazine; 

[3-(2-Methyl-piperidin- 1 -yl)-propyi]-[2-(naphthalen- 1 -ylsulfanylmethyl)-benzyl]- 
amine; 

l-[3-Chloro-2-(naphthalen-l-ylsulfanylmethyl)-benzyI]-piperazine; 
N,N-Dimethy l-N r -(2-naphthalen- 1 -yl-ethyl)-N'-naphthalen- 1 -ylmethyl-ethane-1,2- 
25 diamine; 

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl^^ 

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperazine; 

[3-(2-Methyl-piperidin- 1 -yl)-propyl]-[2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-amine; 
1 -[3-FIuoro-2-(2-naphthalen-l -yl-ethyl)-benzyl]-piperazine; 
30 {l-[3-Chloro-2-(naphthaIen-l-ylsulfanylmethyl)-benzyl]-piperi 
{ 1 -[2-(5-Bromo-2-methoxy-benzy^ 

{ 1 -[2-(2-Naphthalen-l -yl-ethyl)-benzyl]-piperidin-2-yl} -methanol; 

[3-(2-Methy 1-piperidin- 1 -yl)-propy l]-[2-(2-naphthalen- 1 -y 1-ethy I)-benzy l]-amine; 
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1 -[2-(2-Naphthalen- 1 -y 1-ethy I)-benzy lJ-pyirolidin-3-ylamine; 

1 -Phenyl-3-piperazin- 1 -y l-5,6,7,8-tetrahydro-isoquinoline-4-carbonitriIe; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyl-l 5 4,5 5 6-tetrahydro- 

pyrimidine; 

5 2-[2-(4~Methoxy-biphenyl-3-ylmethylsulfanyI)-ph^ 
2-[2-(2-Methoxy-5-phenylethynyl-benzylsulf^^ 
pyrimidine; 

2-[2-(2-Naphthalen- 1 -y 1-ethy l)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[3-(2-Methoxy-naphthalen- 1 -ylsulfanylmethy l)-thiophen-2-yl]- 1 ,4,5,6-tetrahydro- 
10 pyrimidine; 

2-[2-(2,5-Dimethoxy-phenylsulfanylm 
2-[2-(4-Methyl-naphthalen-l-ylmethylsuIfanyl)^^ 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-flu^^ 
lH-imidazole; 

1 5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5 ) S-dimethyl-l ,4,5,6- 
tetrahydro-pyrimidine; 

2-[3-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-2-y 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI]-phenyty^ 

2-[3-Chloro-2-(2-naphthaIen-l -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
20 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-phenyl}-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-3-fluoro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(Naphthalen-l-ylsulfanylmethyl)-phenyl]-4,5-dihydro-lH-imidazole; 
25 2-[3-Fluoro-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[3-Bromo-2-(naphthalen-l-ylsulfanyImethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[2-(2-Methoxy-5-trifluoromethyl-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro- 
30 pyrimidine; 

2-[4-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-3-y 1]-1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(Naphthalen-l-ylsulfanyImethyl)-thto^ 
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2-{2-[2~(5-Bromo-2-methoxy-phenyl)-ethyl]-3^ 
tetrahydro-pyrimidine; 

2-[2-(2-Naphthalen- 1 -yl-ethyl)-3-trifluoromethyl-pheny 1]- 1 ,4,5,6-tetrahydro-pyrimidine; 
2-[2-(6-Fluoro-naphthaIen- 1 -y lmethy lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine; 
5 {I-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidin-2-yI}-methanol; 
2-[3-Fluoro-2-(2-naphthalen-l-yl-ethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine; 
[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-^^ 
propyl]-amine; 

1- [2-(5-Bromo-2-methoxy-benzylsulfanyI)-3-chloro-benzyl]-pyrrolidin-3-ylamine; 
10 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperazine; 

5,5-Dimethyl-2-[2-(2-naphthalen- 1 -yl-ethyl)-pheny l]-4,5-dihydro- 1 H-imidazole; 

2- [3-Fluoro-2^2-naphthalen-l-yl-ethyl)-phenyl]-5,5-dimethyl-4,5-dihydro-lH- 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,5-difluoro-phenyl]-l,4,5,6-tetrahydro- 
1 5 pyrimidine; 

2- [2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,5-difluoro-phenyl]-5,5-dimethyl-4,5- 
dihydro- 1 H-imidazole; 

3- (2-Naphthalen-l-yl-ethyl)-2-(l,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine; 
Amino-[2-(2-naphthalen- 1 -yl-ethy l)-phenyl]-acetonitrile; 

20 1 -[2-(2-Naphthalen- 1 -yl-ethy l)-phenyl]-ethane- 1 ,2-diamine; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]-4-methyl-4,5-dihydro-lH- 
imidazole; 

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3,4-difluoro-phenyl]-l,4,5,6-tetrahydro- 
pyrimidine; 

2-[3-Fluoro-2-(naphthalen-l-ylsulfanylmethyl)-phenyl]-5,5-dimethyl-4,5-dihydro-lH- 
30 imidazole; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-l-methyl-ethyl]-phenyl}-l,4,5,6-tetrahydro- 
pyrimidine; 
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2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromelhyl-phenyl]-4,4- 
dimethyl-4,5-dihydro-lH-imidazole; 

2-[2-(5-Bromo-2-methoxy-benzyI sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5 3 5- 
dimethyl- 1 ,4,5,6-tetrahydro-pyrimidine; 
5 2-[3-Methoxy-2-(2-naphthalen-l-yI-ethyl)-phenyl^^ 
2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chl^^^ 
pyrimidin-5-ol; 

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-me 
pyrimidine; 

10 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl^ 
pyrimidine, and pharmaceutical^ acceptable salts thereof. 

1 32. The pharmaceutical composition of any one of claims 1 24-1 3 1 , wherein said 
MC4-R binding compound is not 10-[2-(l-methyl-piperadin-2-yl)-ethyl]-2- 

1 5 methy lsulfany 1- 1 OH-phenothiazine. 

1 33. The pharmaceutical composition of any one of claims 1 24- 1 3 1 , wherein said 
MC4-R binding compound is not 2-naphthalen-l-ylmethyl-4,5-dihydro-lH-imidazole. 

20 1 34. The pharmaceutical composition of any one of claims 1 24-1 3 1 , wherein said 
MC4-R binding compound is not (2,6-dichloro-phenyl)-imidazolidin-2-ylidene-amine. 

135. The pharmaceutical composition of any one of claims 1 24-13 1 , wherein said 
MC4-R binding compound is not 2-benzyl-4,5-dihydro-lH-imidazole. 

25 

136. The pharmaceutical composition of any one of claims 124-131, wherein said 
MC4-R binding compound is not 5-(4-chloro-phenyl)-2,5-dihydro-3H-imidazo[2,l-a]- 
isoindol-5-ol. 

30 137. The pharmaceutical composition of claim 124- 1 36, wherein said pharmaceutical 
composition is suitable for oral administration. 
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138. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to a mammal such 
that the MC4-R associated state is treated, wherein said compound is of the formula (X): 




(X) 

5 wherein 

Ar and Ar' are aromatic groups; 

R n is selected independently for each position capable of substitution 
from the group hydrogen, cyano, halogen, alkyl, amino, or aryloxy; 

R 12 is selected for each position capable of substitution from the group 
10 consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

R 13 is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl, 
carbonyl, or SO2CH3, and may optionally be linked to an R 1 6 or an R 16 group; 

R 16 and R 16 ' are each independently selected for each position capable of 
1 5 substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heterocyclic, carbonyl, or acyl, and may optionally be connected through an alkyl chain 
to R 13 or another R 16 or R 16 group, to form a fused or spiro ring system; 

X is NR i7 , S, O or a covalent bond; 

R 17 is hydrogen, alkyl, alkenyl, alkynyl, acyl, heterocyclic, or carbonyl; 
20 R 14 and R 15 are each independently selected from the group consisting of 

hydrogen, alkyl, alkenyl, heteroaromatic, halogen, nitro, cyano, amino, or aryl, for each 
occurrence; 

wisO, 1,2, 3, or 4; 
eis 0, 1,2, or 3; 

25 f is 0, 1 , 2, or 3, and pharmaceutical^ acceptable salts thereof 
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1 39. A method for treating an MC4-R associated state in a mammal comprising 
administering an effective amount of a MC4-R binding compound to a mammal such 
that the MC4-R associated state is treated, wherein said compound is of the formula 
(XI): 




R 12 

(XI) 
wherein 

Ar and Ar' are aromatic groups, as described above; 

R 1 1 is selected independently for each position capable of substitution 
from the group hydrogen, halogen, alkyl, amino, cyano, or aryloxy. 
10 R 12 is selected for each position capable of substitution from the group 

consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

X is NR 17 , S, O or a covalent bond; 

R 17 is hydrogen, alkyl, acyl, heterocyclic, or carbonyl; 
15 R I4 andR 15 are each independently selected from the group consisting of 

hydrogen, alkyl, alkenyl, or aryl, for each occurrence; 

R 20 and R 21 are each independently selected from the group consisting of 
substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, hydrogen, or carbonyl, and may 
optionally be linked to form a heterocycle; 
20 visO, 1,2,3,4, 5, or 6; 

e is 0, 1, 2, or 3; 

f is 0, 1, 2, or 3, and pharmaceutical ly acceptable salts thereof. 




25 



140. The method according to claim 1 38 or 139, wherein Ar is selected from the 
group consisting of: 




5 1 42. The method of claim 141, wherein Ar is: 




1 43. The method of claim 141, wherein Ar is: 




R 11 
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144. The method of claim 141, wherein Ar is 




10 



15 



145. The method of claim 138-144, wherein R n is selected independently for each 
aromatic position capable of substitution from the group consisting of hydrogen, 
halogen, alkyl, amino, and benzyloxy. 

146. The method according to claim 145, wherein each R 1 1 is independently hydrogen 
or halogen. 

147. The method according to claim 146, wherein said halogen is fluorine, chlorine, 
or bromine. 

148. The method according to claim 147, wherein said halogen is fluorine. 

149. The method according to claim 147, wherein said halogen is chlorine. 

1 50. The method according to claim 147, wherein said halogen is bromine. 

151. The method according to claim 1 46, wherein each R l 1 is hydrogen. 

1 52. The method according to claim 138-151, wherein Ar' is selected from the group 
consisting of: 
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wherein R 19 is hydrogen, alkyl, acyl, ary], alkenyl, or alkynyl. 




1 53. The method of claim 1 52, wherein Ar' is 5 



*WW 



5 1 54. The method of claim 1 52, wherein Ar' is 




1 55. The method of claim 1 53, wherein R 12 is in the 3 position. 

1 56. The method of claim 1 53, wherein R 12 is in the 6 position. 

10 

1 57. The method according to claims 138-1 56, wherein each R 12 is selected 
independently for each aromatic position capable of being substituted from the group 
consisting of hydrogen, alkoxy, halogen, or cyano. 



15 1 58. The method according to claim 1 57, wherein each R 12 is hydrogen, halogen, or 
alkoxy. 



1 59. The method according to claim 1 58, wherein said alkoxy is C]-Cio alkoxy. 

20 1 60. The method according to claim 1 59, wherein said C r Cio alkoxy is is selected 
from the group consisting of methoxy, ethoxy, n-propoxy, i-propoxy, and cyclopentoxy. 



161. 



The method according to claim 1 60, wherein said C\-C\o alkoxy is methoxy. 
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1 62. The method according to claim 1 58, wherein said halogen is bromine, fluorine, 
iodine or chlorine. 

5 1 63. The method according to claim 1 62, wherein said halogen is bromine. 

1 64. The method according to claim 1 62, wherein said halogen is fluorine. 

1 65. The method according to claim 1 62, wherein said halogen is chlorine. 

10 

166. The method according to any one of claims 138-165 wherein X is a covalent 
bond. 

1 67. The method according to any one of claims 1 38-1 65 wherein X is S. 

15 

168. The method according to any one of claims 138-165 wherein X is O. 

1 69. The method according to any one of claims 138-165 wherein X is NR 1 7 . 
20 1 70. The method of claim 1 69, wherein R 17 is hydrogen, alkyi, or acyl. 

171. The method of claim 170, wherein said alkyl is C|-Ci 0 alkyl. 

1 72. The method of claim 171, wherein said alkyl is methyl. 

25 

173. The method of claim 1 70, wherein R 17 is hydrogen. 

174. The method of any one of claims 138, or 140-173, wherein R 16 and R 16 are 
independently selected for each position from the group consisting of hydrogen and 

30 alkyl. 

1 75. The method of claim 1 74, wherein at least one of R 16 and R 16 ' is hydrogen. 
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1 76. The method of claim 1 74, wherein at least one of R 16 and R 16 is at least once C,- 
Cioalkyl. 

5 177. The method of claim 176, wherein said C r Cio alkyl is methyl. 

178. The method of claim 176, wherein said Ci-Cio alkyl is ethyl. 

179. The method of any one of claims 138, or 140-173, wherein at least two of the R 16 
10 and R 16 are linked to form a ring. 

1 80. The method of any one of claims 1 38-1 79, wherein R u and R 15 are each 
independently selected from the group consisting of hydrogen, alkyl and phenyl for each 
occurence. 

15 

181. The method of claim 1 80, wherein R M and R 15 are hydrogen for each occurence. 

1 82. The method of claim 1 80 wherein said alkyl is C r Ci 0 . 

20 1 83. The method of claim 1 82, wherein said alkyl is methyl. 

184. The method of any one of claims 138, or 140-1 83, wherein said R 13 group is 
hydrogen, acyl, alkyl, acyl, carboxy, or S0 2 CH 3 . 

25 1 85. The method of claim 1 84, wherein R 13 is hydrogen. 

1 86. The method of claim 1 84, wherein said R 13 group is optionally substituted Ci- 
Cio alkyl or acyl. 

30 1 87. The method of claim 1 86, wherein said acyl group is i-propylcarbonyl, 
benzylcarbonyl. 

1 88. The method of claim 1 86, wherein said alkyl group is Cj-Cjo alkyl. 
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1 89. The method of claim 1 88, wherein said alkyl group is methyl. 

190. The method of any one of claims 138, or 140-189, wherein w is 2. 

5 

191. The method of any one of claims 138, or 140-189, wherein wis 3. 

1 92. The method of any one of claims 138-191, wherein e is 0. 
10 193. The method of any one of claims 138-191, wherein e is 1. 

1 94. The method of any one of claims 1 38- 1 93, wherein f is 0. 

195. The method of any one of claims 138-193, wherein f is 1 . 

15 

1 96. The method of any one of claims 1 38- 1 93 wherein f is 2. 

1 97. The method of any one of claims 1 39-1 73, wherein R 20 and R 21 are each 
independently selected from the group consisting of substituted or unsubstituted alkyl, 

20 carbonyl, and may optionally be linked to form a heterocycle. 

198. The method of claim 197, wherein said heterocycle is piperazinyl or 
morpholinyl. 

25 199. The method of any one of claims 139-173, 197 or 198, wherein v is 1, 2, or 3. 

200. The method of any one of claims 1-1 13 or 138-199, wherein the MC4-R 
associated state is not weight loss. 



30 



201 . A pharmaceutical composition for the treatment of an MC4-R associated state in 
a mammal comprising a pharmaceutical^ acceptable carrier and an MC4-R binding 
compound such as those shown in any one of the methods claims 1-1 13 or 138-199. 
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202. A pharmaceutical composition for the treatment of a MC4-R associated state in a 
mammal comprising a pharmaceutically acceptable carrier and an effective amount of an 
MC4-R binding compound of the formula (X): 




/ \ 



X (CH), 



TO 

5 wherein 

Ar and Ar' are aromatic groups; 

R n is selected independently for each position capable of substitution 
from the group hydrogen, cyano, halogen, alkyl, amino, or aryloxy; 

R 12 is selected for each position capable of substitution from the group 
1 0 consisting of hydrogen, halogen, alkoxy, acety lenic, nitro, ary 1, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

R 13 is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl, 
carbonyl, or S0 2 CH 3 , and may optionally be linked to an R 16 or an R 16 ' group; 

R 16 and R 16 are each independently selected for each position capable of 
15 substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heterocyclic, carbonyl, or acyl, and may optionally be connected through an alkyl chain 
to R 13 or another R l6 or R w group, to form a fused or spiro ring system; 

X is NR 17 , S, O or a covalent bond; 

R 17 is hydrogen, alkyl, alkenyl, alkynyl, acyl, heterocyclic, or carbonyl; 
20 rH and Rl5 ^ each independently selected from the group consisting of 

hydrogen, alkyl, alkenyl, heteroaromatic, halogen, nitro, cyano, amino, or aryl, for each 
occurrence; 

wis 0, 1,2, 3, or 4; 
eis 0, 1,2, or 3; 

25 f is 0, 1 , 2, or 3, and pharmaceutically acceptable salts thereof. 
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203. A pharmaceutical composition for the treatment of a MC4-R associated state in a 
mammal comprising a pharmaceutically acceptable carrier and an effective amount of an 
MC4-R binding compound of the formula (XI): 




/ 

-<CH) f 



N ^A^ R 1 



(XI) 

5 wherein 

Ar and Ar' are aromatic groups, as described above; 
R 1 1 is selected independently for each position capable of substitution 
from the group hydrogen, halogen, alkyl, amino, cyano, or aryloxy. 

R 12 is selected for each position capable of substitution from the group 
10 consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

X is NR 17 , S, O or a covalent bond; 
R 17 is hydrogen, alkyl, acyl, heterocyclic, or carbonyl; 
R 14 and R 15 are each independently selected from the group consisting of 
1 5 hydrogen, alkyl, alkenyl, or aryl, for each occurrence; 

R 20 and R 21 are each independently selected from the group consisting of 
substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, hydrogen, or carbonyl, and may 
optionally be linked to form a heterocycle; 

visO, 1,2, 3, 4, 5, or 6; 
20 eisO, 1,2, or 3; 

f is 0, 1, 2, or 3, and pharmaceutically acceptable salts thereof. 



204. 



The MC4-R binding compound of the formula (VII): 
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Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
P 1 , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
P 5 is C-J, wherein J is a moiety of the formula (XIII): 



(VII) 



N' 
I 

R 



wherein 



(XIII) 



r is a covalent bond, CH, CH 2 , CR 1 , CR'R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
10 s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

R ! , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
1 5 alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a 
ring with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 



205. 



The MC4-R binding compound of the formula (VIII): 
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(VIII) 



wherein 

Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
P l , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
5 P 5 is C-J, wherein J is a moiety of the formula (XIII): 




R 

(XIII) 

wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR ! R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
10 sis CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
1 5 alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a ring 
with R, R l , R 2 , R 3 , R 4 , R s , or R 6 . 



206. The MC4-R binding compound of the formula (XV): 
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(XV) 



wherein 

Z 1 , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
P 1 , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
5 P 5 is C-J, wherein J is a moiety of the formula (XIII): 

IV 1 

R 

(XIII) 

wherein 

r is a covalent bond, CH, CH 2> CR 1 , CR'R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
10 s is CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

R 1 , R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
1 5 alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a ring 
with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 

207. The MC4-R binding compound of the formula (XVI): 
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(XVI) 



wherein 

Z ! , Z 2 , Z 3 , Z 4 , and Z 5 are CH, N, or substituted carbon; 
P 1 , P 2 , P 3 , and P 4 are CH, N or substituted carbon; and 
5 P 5 is C-J, wherein J is a moiety of the formula (XIII): 




wherein 

r is a covalent bond, CH, CH 2 , CR 1 , CR*R 2 , or H; 
t is CH, CH 2 , CR 3 , CR 3 R 4 , or H; 
10 sis CH, CH 2 , CHR 5 , CR 5 R 6 , or absent; 

R is hydrogen, alkyl, alkenyl, arylalkyl, benzocarbonyl, 
arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 to form 
one or more rings; and 

R\ R 2 , R 3 , R 4 , R 5 , and R 6 are each halogen, thiol, alkoxy, alkyl, alkenyl, 
15 alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano,aryl, optionally linked to form a ring 
with R, R 1 , R 2 , R 3 , R 4 , R 5 , or R 6 . 

208. The compound of any one of claims 204-207, wherein P 1 , P 2 , P 3 , and P 4 are each 
substituted or unsubstituted carbon. 

20 

209. The compound of claim 208, wherein P 1 is CH. 



210. The compound of claims 204-207, wherein at least one ofP 2 , P 3 andP 4 is 
substituted carbon. 
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211. The compound of any one of claims 204-207, wherein P 2 , P 3 and P 4 are selected 
from the group consisting of CH, CF, CI, CBr, C-alkyl, C-alkyoxy, or CI. 

5 212. The compound of any one of claims 204-207, wherein Z 3 and Z 4 are each CH. 

213. The compound of any one of claims 204-207, wherein Z 1 is CH. 

214. The compound of any one of claims 204-207, wherein Z l is covalently linked to 
10 Z 2 to form a naphthy 1 ring. 

215. The compound of any one of claims 204-207, wherein Z 2 is CH, C-(C=CH), 
CC1, CBr, CI, and CF. 

15 216. The compound of any one of claims 204-207, wherein L2 is a covalent bond. 

2 1 7. The compound of any one of claims 204-207, wherein R is H, alkyl, 
benzocarboxy, alkylcarboxy, or arylalkylcarboxy. 

20 218. The compound of any one of claims 204-207, wherein s is CR5R6 and R5 and R$ 
are each methyl. 

219. The compound of any one of claims 204-207, wherein r is a covalent bond. 
25 220. The compound of any one of claims 204-207, wherein t, r and s are CH2. 
22 1 . An MC4-R binding compound of the formula (XVIII): 
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(XVIII) 



wherein 

At and Ar' are aromatic groups; 

R 11 is selected independently for each position capable of substitution 
5 from the group hydrogen, cyano, alkoxy, nitro, halogen, alkyl, amino, or aryloxy; 

R 12 is selected for each position capable of substitution from the group 
consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl, 
cyano, acyl, or carbonyl; 

R 13 is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl, 
10 carbonyl, or SO2CH3, and may optionally be linked to an R 16 or an R 16 group; 

R ,6 and R 16 are each independently selected for each position capable of 
substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyl, 
cyano, aryl, heterocyclic, carbonyl, or acyl, and may optionally be connected through an 
alkyl chain to R 13 or another R 16 or R 16 group, to form a fused or spiro ring system; 
15 X is NR 1 \ S, O or a covalent bond; 

R 17 is hydrogen, alkyl, or carbonyl; 

R 14 and R 15 are each independently hydrogen, halogen, or alkyl; 
wis 1, 2, 3, or 4; 
e is 0 or 1 ; 

20 f is 0 or 1 , wherein both e and f are not both 0 if X is a covalent bond, 

and pharmaceutically acceptable salts thereof. 
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